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New Tom Balance, (Engineer, 124. $i, 
Describes, with two photographs, a of for assaying and 
chemical’ analysis work, made by Heussler, of Satt Lake City, Utah. One 
of the ‘special featiites “of the balance ‘is the ‘arrangement’ ‘whereby the” 
smaller weights, from’ 100 to 1 mgm., areapplied to the Balance in a more 
or less mechanical’ manner. The individual weights provided are 1, 2,8, 
10, 20, 80, 60, and 100 migm., giving any Humber up to 221 mgm. ‘The weight- ra 
pan hanger carries near its top'a bridge-piece provided with ‘nite Counter-"' 
sunk holes; A pillar at the back of the case carries’ nine cotresponding 
levers, each of which is provided with’ a rod having’a conical tip. On these © 
conical tips are supported the nine ‘weights, which take the form of per-' 
forated metal discs. On lowering any one lever the: and 
cone pass clear through the. hole in. the bridge-piece,. weight 
behind in the. hole. On raising the lever again the weight is 
removed, ‘Thus the application and removal of the small weights can be 
effected, even by an unskilled person, in a speedy and delicate manner. The a 
_ beam has been made as light as possible, and it is ‘provided with a horizontal © 
bar for the usual rider. The rider scale is attached to the tube carrying the © 
usual rod with arm for the to any desired song. 
the beam. AW | 
Instramentenk.’ 87, pp, 149-145, July, 1917. Physikal~Techn: 
Reichsanstalt.)-The “anvil” end of the measuring machine is controlled: 
as usual by a spring. On being pressed back, when a gauge is being: 
measured, the far end of the anvil bears against.a sensitive. lever by which. 
any’movement is multiplied 80- or 40-fold. . The far end of ‘the lever:(i.c. the: 
end: which has the multiplied motion): carriesan illuminated index mark, 


which: in viewed: ag unit of 


“4069, A. L. Jenkins, (im. Soc. Eng, J. 80. 
pp 1917. consideration of the relative merits of 
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stress formula. should be used. when P/Q is greater. [a—9) 


strength of to combined stresses. that 
the hypothesis applicable to a particular material depends on the relative 
performances of that material in tension, compression, and shear. Two 
systems of stresses may be used in the calculation, viz. (i) the apparent 


~ stresses calculated by the ordinary methods of statics (i.e. by dividing the — 
load by the area), and (ii) the equivalent stresses found by assuming that = 
stress is that cay Pay of a material which resists deformation or edelen of 


is concluded that ge equivalent stresses are a refinement over the apparent 
stresses and both theoretical atid ekpérimental *esults “show that the former 
are more accurate. The equivalent-stress formule are written as follows 
"(where the subscript é indicates an_ 2 haga stress, and T, C, and S repre- 
Poisson’ ratio) :— | 

Equivalent tensile stresses: 

_ Equivalent compressive stresses 


tensile stress formula should, be used. when. 


+1, where P and Q are:the, yield-points in, tension; and, shear... 
_ respectively... If the material fails in torsion ‘witha helical-shaped fracture, the... 
_ equivalent normal stress formula should be employed, and Af in, torsion it fails), 
in a plane. perpendicular to the axis, the, equivalent. shear stress. formula... 
should be used, If a material fails in. tension with a. decided cup-shaped... - 
fracture, the equivalent shear stress formula should be used, whereas, failure... 


1020. Solution of Equations by Means of the 
worth, “Cnst, Civ. Eng., Proc. 202. pp. , 1915-1916.) —T equation’ 
may be written in the form dja), and this giv 
‘Qlog x= a + log (z— dja), ‘The solution is ‘obtained on the slide-rule by . 
placing. the slide ‘with. its unit-mark Opposite the'reading a on the. upper. 
scale of the rule, and moving the cursor until ‘@ point, is found at w ich the 
‘difference between the readings « on the bottom scalé of the rule and the aha ; 
__seale of the slide is equal to ba. The reading on the bottom scale of 

isthen the value ofix. The approximate walue of \the root.required is 
problems;-known | \beforehand,:so-there.is 0 difficulty about 
position of the decimal ipoint.: Ainegative. root can also be easily found,’ 
andian extension of the method.may-be made:to solve equations of theform.:: 
Mise which. gives. the: position the:nentral, axis iin 


being: the ‘ratio. of ithe. depth.of the. neutral axisto. thes 
effective depth. of: the: baam,.m.the: modalan ratio, ratio of the.areas 
toithe effective, area of the beam. Cubic equations: 


e | 
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scales’ Of the ¥ule‘and Nunisricak® 
here of, individuality, .by;which.the ental; 
principle of Alemabert, is modified. in; aecordance, with: kecent results, 


first. shows. that ,in..am electromagnetic; field, certain, anechanical velocities, 4 


it 9, COS (YT) aby inj with, similar, expres, 
sions.for and, ,w ;.these, for: every space, element. musty have.a-definite ;; 
| infinitesimal density relative, to the material density, ..The various Jimitations..._ 
such as rigidity, .imcompressibility, etc., are then considered, | 
(1). by. taking into. account. limitations and: so approaching, the ideal case 
various, degrees :of approximation ;,|(2) by assuming D‘Alembert's principle,;, 
to. be an approximation only and insbficient-without.a correction:in the case 
of, very. large velocities or very rapid. ‘vibrations, ::'The:induction method jis:; 
followed obtaining the. modified principle! as in--the:.case df .classi¢ah:; 
mechanics, . The..author: shows. the.mechanical theory of ¢lectric!i 
phenomena, the new assumption of the constancy of; the pulsation-amplitude.i 
is none than to regard every electron, Rohaves asa aed 


1072. On: the: Time - Fall. Gon Stone: tothe Centresof the: Earth. 
Sauger. ;.(Comptes Rendus; 164. 964-957, June 18, 1917:)3~This problem» 
exercised the minds geometers of the: seventeenth: century, ¢.g.:Mersenne::: 
estimated, the: time of; fall. to ‘the :earth’s centre:dt hours Gassendij<; 
20'minutes. ‘The latter value isithe moré accurate, If-the: earth's density is: 
throughout of its average value 5:58; then the time of fall works)! 
out:at 1284 secs, In: the: present note the author investigates’ the’ problem:i 
takihig ‘into: account the variation of density with depth. «He adopts the, 
expression for the densi variation of p= 10(1 — 0-76 7*/R’), where is the 
distance the éarth’s céntre, and’ R is the’ stance to the sitfate. _ This 
function ig derived front the ratio of the principal'moments of ineftia’ 6f the | 
: os afforded By’ the precession of the equinoxes, and gives results in accord’ 
with experiihénts upon the intensity of gravity in mine shafts,” [See’ Abs. 
(1917) "With these assumptions the duration of fall is ‘found to be'19- 
15 sets.” The error is tlius only 79 when the ‘derisity is assume ‘to be” 
“4078. Mosale Characteristics. Ge Fligels (Zeits: Vereings Dettsche Inger 
6h: pp. 460-655, Augs4; 1917.)—-Notwithstanding many theoretical and experis!» 
mentalinvestigations: into’ the: question: of the expansion of elastic: media: 
flowing: through nozzles,:there still:remains a séries of technically important! 
phenomena whicli ‘require explanation.) In» the: present ‘paper’ ‘the 
effect is examined: for ithe:case of a meditim! conforming 
~ and with; uneéstrictéd . éxit,! =-By.\ndzzle characteristics :the! author ‘means - 
curves,which’ exhibit! ‘the relationship between the:reaction force: or; velocity") 
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first receives ‘attention, and. here the existence of the: mean active 


its relationship to.the actual. mean velocity and to the square of the mean. 


_ velocity, is made.clear. Nozzles suitably enlarged are next dealt with, the 


calculation of the réspective velocity coefficients being given. Itis shown that 


_ the curve of velocity coefficient’ becomes steeper within the critical’ zone for 
increasing exit velocity.’ The author shows how the most favourable form of | 
nozzle may be evolved when the conditions of flow are known. For nozzles 
of ‘normal cross-section but with tod small enlargement, the velocity 
eoefficients may be calculated with perfect accuracy, and with a good 
approximation for nozzles of oblique cross-section when certain simplifica- 
tions are made, . The striking result is obtained ‘that after decrease of back 
pressure, the velocity coefficient’ still grows and reaches its max. value for 

the worse the nozzle; A limiting inferior pressure is shown — 
for ‘hozzles with oblique section, from which the expansion conforms to other 
laws as in the intermediate zone. Finally, with nozzles of too gréat enlarge- 
ment experiments are quoted showing the improbability of the so-called - 
direct gas impact and an indirect confirmation of this consideration is 
The’ author opines that a better solution may be sought from 
analogy with incompressible liquids flowing through an enlarged canal. 
Under this assumption a suitable approximation ~ ig velocity coéfiicients 
is ‘given which corresponds better with Ho, 


1074. al Wan the Case of Water Sheets with free 
Contraction. V.M. Hégly. (Comptes. Rendus, 165. pp. 105-107, July 16, 
Rev. Gen, 1. pp. 168-165, Aug. 4, 1917.)—The authors, by 
employing a process analogous to that of Bazin, performed a preliminary — 
group of experiments on vertical dams with thin walls which were 
established in a canal of rectangular section. The coefficients of flow 
obtained for different heights from Dubuat's formula vary in an —— 
manner with those when :no lateral:contraction takes place. The paper 
contains ‘the. data. for dams of different heights, and concludes with the | 
expression, m==[0°405 —J)/L + 0°0027/4) [1 + (kjk +p"), - 
forthe rate of flow m, where / is the width of the thin vertical wall, p its — 
height, the width of the water canal, and & from 


“1075. General Equation of Wave ‘Motion, j. A. Soc, 
Proc. 29. pp. 185-194 ; Disc., p. 194, April, 1917.)}—The author gives a very . 
simple and easy method of deriving the equation d¢/d? = @y*g, where c is. 
the speed of propagation of the wave. In an ordinary elastic medium the - 
stress corresponding to strain propagated by the wave may be expressed 
either kinetically, as md’9jd@ per unit of volume; or statically, as edgjdr, | 
where ¢ is an elastic coefficient, and r is a vector denoting direction of | 
propagation. The equation of these two expressions gives the equation. 

- required. For electromagnetic waves in a pure dielectric, the strain is the 
electric displacement D, and if E is the electric force, then on a system of — 
rational units; 1/K, where K is the dielectric constant, is the electric elasticity. — 
Hence the. magnetic permeability » may be taken as corresponding to 
density, so that the kinetic measure of the electric stress is pd*Djd?. Equating 
this to the space variation of the static measure of electric stress, gives, for a 
spherical wave from a point source, @D/df=1/nK.yvD. The wave is. 
therefore propagated. outwards without change of form, the amplitude 
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origin; and since by Huyghens’ Principle any wave may be treated as the . 
-‘resultanit of spherical waves from point sources: The author epitomises the _ 
method.as..the. equation of the, product of strain acceleration, and 
‘density.to the static measure of the stress expressed as the space variation. of 
the product of elasticity and strain slope is measure 


of the stress at the point considerec GW. pg. T, 


"1076. Singular Points in the Problem Two Matukuma. 
‘(Math Physi Soc, Tokyo, Proc. 9. pp. 116-128, May, 1917: )—Investigations 
theoretical astronomy, ¢.g. the determination of orbits, have often been made 
“by expanding functions of the coordinates of heavenly bodies by Taylor's — 
‘theorem without knowing if the series obtained were convergent. - The means 
g determining this are, however, now available by means of Painlevé’s 
t in the problem of 2. bodies the function representing. their 
_motion has singularities at a. finite time 4, which may be real.or imaginary, 
‘only when one of the mutual distances between the bodies. converges towards 
zero at that. time—combined with the known fact that the radius of con- 
_Vergency. of Taylor's series at any. point is the distance from it to the nearest 
_ Singular point. ‘The author has worked the problems out fully for the case of 
‘two. bodies, and calculated the values of & for. the major planets and for 
“Encke’s and Halley's comets—also babies ae calculation for both 
and hyperbolic motions. GW. vg Te 


1077. Relativity of Inertia. W. de Sitter, 


} ‘19 pp. 1217-1225, 1917,)—If the gravitational action of all matter within the 
limits of the visible universe be neglected, and the system of reference 
~ consist of three rectangular space-coordinates, and the time multiplied by the 
speed of light, then in that part of the four-dimensional time-space accessible 
to observation, the g,,.are very approximately those of the older relativity 
_ theory, viz., the terms in the principal area of the g,, matrix, taken in order, — 
are 21, 1, +1, and all the remaining terms are zéro. Any attempt 
to determine the g,, values for points outside the accessible portion of the 
“time-space, which extends at least to the farthest star, nebula or cluster in 
the spectrum of which definite lines can ‘be identified [see Abs. 201 (1917)], 
can consist only of an extrapolation based upon physically unverifiable 


assumptions, and can therefore be of mathematical interest only. The scope — | a 


this paper is confined wholly to the of attempts 
DE T. 


1078. Geometrical Interpretation Relativity L. de la Rive. 
‘aedtaees des Sciences, 48. pp. 281-264, April, 1917.)}—The author observes — 
that the fact that the equations of transformation from fixed to moving’ axes, 
when applied to stellar aberration, give’a solution comprising both the angle 
Of aberration and Doppler’s principle, provides an important argument in 
favour of relativity. It may therefore be of interest, as he has Here suc- 

ceeded in doing, to. show that, corresponding to this solution of the aberration — 
_ problem by the relativity formulz, a simple geometrical construction is obtain- 
_able, replacing the parallelogram whose sides are respectively the velocity of 
light and that of the observer i in the ordinary kinematic theory of eee 

DE 


“4099. A’ Generalisation of W. Rits's Analysis,’ N. Kryloff. (Comptes 
164. pp. 858-856, May 29, ‘1917 is a purely mathematicn! 
“may be exte 


“paper showing that Ritz’s { 
VOL. xxX.—A.—1917.. 
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Capiltary Phendmend dnd Stipercooling. 1. Supercooling ih Capitliiry 


“Tubes. S. L. Bigelow and E. A. Rykenboer. (J. Phys. ‘Chem, >. 
pp. 474-512, June, 1917.)—In order to settle the question whether 
“cooling cai more easily produced and can be’carried further in capillar 
“tubes thad in: larger tubes, the authors have examined experimentally the 
thax. ‘degrees ‘of supercooling obtainable in glass tubes with diams. varying 
‘ftom’ about } cm. down ‘to about 0% mm. The substances employed in the 


Gnvestigation were sulphur, oxalic acid, orthoacettoluide, \8-naphthol,’ and 


cagetanilide, As. a,result; of these -experiments: it. was found that decidedly 


@reatersupercooling can. be, produced ,in, capillary tubes; than; in; tubes of 
gdatger.diam.,,but. the authors were, not successtul-in formulating .a 
oa@matical, connection, 


mathe- 

between the amount,of. supercooling obtainable andthe 

the capillary, ...Evidence has .been obtained that the material.of the 
any, degree. of supercooling, ,the.con- 
glnsion is also, reached. that ‘small .changes. in.,surface tension are, of .insig- 
;<nifigant, importance... In. the .case .of .sulphur..the, amount_of :supercooling 
depends, onthe temperature to. which the, substance. was. previously-heated, 


Wing to. the: diminution. of the number, of. crystallisation 


‘(hr the presence.of the different forms of sulphur, Su, Srp 


1082, Cocsisténce of Matter and Encigy. ‘Dugan. ‘News, 
Pp. 


- PP, 287-289, May 18, and pp. 248-247, May 25, 1017. fener forward n 
belicts on the’ subject, everythin ‘ia nature ‘being regarded 


“Barking, E, Davies, -and,.G Clark. (Am. Chem.. Soc,,, J. 
644-596, April,.1917,)--The molecules in the. surfaces of, liquids, seem 

be. oriented, and.in sucha; that the: least actine: groups 


TOBA. Physics of ‘the Millionih’ of ‘Phys. 
18. pp. 852-868, Aug. 1, 1917. semi- popular résumé of the author's 


“Mactions in addition to‘many diagrams’ 


Effet of Mojecular  Bombardimentsof Gas, iTar- 


Archives des Sciences; 49. pp. andpp. 
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and, a discussion. of phengmena ving ,con- 
drawni+(1) Thedoss.of. mass of very, small droplets. of .mereuny 
is.due, to the action of: the molecular: bombardment, as,is. proved -by experi- 


pressure. which -pulverises .the; mercury..-(8) Ehe,presence of, hydrogen,:in 


othegas appears to accelerate this loss.of mass. -. The hypothesis of . gentle 
sollisions ‘between. the. gas..and. liquid, molecules is.;confirmed.; (5)A.dis- 


cussion.of the-experimental. ‘Fesults, shows that the molecules, of. gas. forma 
layer.at. the, surface of the particle...) E, H..B. 
The First Rin af, the Alem, (Phys. Zeits, 18. 
_ Pp... 276-284, June 15 Paper, mathematical, deali 
the structure. of atom, especially with. regard. to energy 
_ Bumber. of electrons contained in the first ring. of electrons surrounding the 
‘: ucleéus, Important references are made to the.theoretical work of Bohr and 
erfeld. The paper is divided; into four principal, sections :—(1) An 


“expression. for the frequency, (2). Determination of the, number of electrons — 


* 


in the first ring—using the most reliable experimental measurements of the — 


Kay lines, (8) Considerations on the variability of electronic mass, (4) Further 


_ observations. and assumptions. _. 

As a result of his calculations the snthor states the ‘cileaton ‘probability 
“that all atoms (other, than the simplest, ¢.g. hydrogen and helium) contain 
the a first ring which consists of three electrons. 


‘16. p. 698, May 165, 1917.)}—The author observes that the wantity of 


“negative electron as the grammic-molecule and gramme-atom of the chemist 
* ‘bear to the actual molecule and ‘gramimé ‘respectively, and ‘suggests: that’ it 
“would be of ‘assistance to the chemist to speak and write of thie jaraday aga 


where no misconception could arise—as chemists in similar-cases now refer 
_ to the ang me-ate 


1088. of Air and Water On ‘Lorenz. 
“(eye 18. ‘pp. 209-214, May 1b, 1917.)—Mathematical. H. B. 


1089. Liquid Films in Capillary Tubes, ‘W.D. Bancroft. (J. bee Chem. 7 


“a. pp. 407-425, May, 1917.)—In view of the results obtained by Bigelow and 


Hunter. [Abs. 828 (1911)], the,author has examined the question of the 


liquids. in capillary tubes, and has reached the following general cor 
si sions s—=(1). The rise of a liquid in a capillary tube is. independent. of 
9 nature of the walls, provided the liquid wets the walls. (2) The method ‘of 
_ Bigelow and Hunter does not give the true capillary 1 rise, because the upper 
_ part of the tube is wanting. (8) The method of Bigelow and Hunter do 
: not give a measure of the adhesion of the . lic quid to. the. wall of the t 
_ because the liquid i is not removed from the wall. - D: 4) Iti Ma) robable ‘that the 
a obtained by Bigelow and Hunter deper nd 0 at on under w which 
air displaces a liquid from a wetted surface, “KF. 


“4090.. ‘Local versus ‘Regional Disiribution of, Tsastalic Compensation, WwW. 


is. that. of ‘the: distribution. of som) 


‘electricity’ known as'a faraday beats the same ‘relation’ to’ the charge of a 


gramme-atom-electron, ‘and even’ to refer'to it simply as‘an'electron in cases 


“Bowie. J. Sci, 48. 471-475, June, 1917 most important 
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v. S. Coast and Geodetic Survey, the is assumed to be directly 
‘under the topographic features.’ While this is ‘not heldito be ‘strictly or even 
“probably true, it facilitates the reductions, which, under’ the most favourable: 
requife’ time and labour, - Certain tests. are now 
reported in the present paper to discover the horizontal distribution of the 
compensation. The data from 124 stations were subjected to three tests : 

(1) The compensation was distributed uniformly from the station out to the 
-Jimit of zone K (radius 11°7 miles), At each station the average elevation of 
i ‘the topography within this area was read from maps, and then the compen- 

- gation of this topography was distributed uniformly throughout the. circle 
with the given radius. (2) Similar computations were made for the average 
“elevation of the topography from the station to the outer limit of zone M 
-86°5 miles. (8) This was done for the average elevation of the topography to 
‘the outer limit of zone O (108% miles), In making the regional method of — 
‘reduction, the compensation for each topographic feature should logically be 

distributed separately before making the compensations to obtain its effect, 
_ but owing to its laborious nature this method would not be practicable. The 
‘compensation of the topography, therefore, beyond the areas selected for the 
regional distribution, was assumed to be directly under the topographic 
features, as is the case with the local distribution computations. In each test 
the gravity anomaly, i.¢. the difference between the observed and computed 
~ ‘yalués, was calculated for each of the 124 stations. If the anomalies are due 
entirely to departures from the truth in the method of horizontal distribution 
of the compensation, the author considers himself justified in concluding 
that that method of distribution is nearest the truth which shows the least 
effect of systematic errors in the anomalies for the various classes of 
‘topography.. The evidence given in the paper for the Bouguer anomalies 
shows this method to have no general application whatever, while the data 
» favour strongly the isostatic method of reduction, and also the local distribu- 
tion of the or the toa much less 


Daytime and Precipitation. B. Kincer. (Monthly 
‘Weather Rev. 44. pp. 628-638, Nov., 1916.)—Charts are given showing the 
 gsohyetal ‘lines for day and night precipitation over the United States, The 
summer months April to Sept.only are dealt with, the records from 175 well- 
distributed stations being used over a 20-year period. The charts show 
".(1) day rainfall (8 a.m. to 8 p.m. 75th meridian time), (2) night rainfall, and — 
(8) the percentage of the total fall which occurs at night. In portions of the 
- South-eastern States only 25 % of the total fall occurs at night, while in the 
Central Plains from 60 to 65 %-or more occurs during that time. For three 
_ fepresentative stations the figures are worked out in greater detail. Mean 
if hourly values are given for two of these stations. A pronounced afternoon 
_faximum is shown at Thomasville, Ga., but a night maximum occurring at 
1 am. at Lincoln, Nebr. The concentration of rain in the night hours in the | 
_ Central Plains is advantageous to agricultural work, as rain falling in these 
hours is of maximum benefit for ox and a minimum of 
hindrance to farming _j.S. Dr. 


1002. Duration and Intensity of. Twitight, B. Kimball. “(Monthly 
“Weather Rev. 44, pp. 614-620, Nov., 1916,)—Different tables for thie duration 
of twilight have been put forward. based on different assumptions for the 


“position of the sun when begins and ends. The definition here 
VOL. XX.—A.—1917. 
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1 Twilight” is ‘the 


limb of the sun appears’ to coincide with the true horizon 
“(allowing for refraction), and that when’ the centre of the san’ is 18* below 


horizon allowing for réfraction). ‘Civil: Twilight” is defined as 
“ending when the true position of the sun’s centre is 6° below ‘the horizon. 


_ | At this time stars of the first magnitude are just visible and darkness com- 
_ ‘pels the suspension of out-door work. Tables are given showing the duration 
“of astronomical and civil twilight in different latitudes (0°-50°) throughout 


"Ym, the year.” Curves-are also reproduced showing the variation in the intensity 


“of twilight as determined by ‘a standard photometer.” The zenith illumination 


found to vary from 88 candle-ft. at ay ‘to 


candle-tt, at the end of civil twilight. Di. 


"1093. Rainfall and Gunfire. A. Angot.. ‘(French of 
_ May,.1917. Nature, 99, pp. 467-468, Aug. 9, 1917. Abstract.)—The physical 


"changes which could be produced. by the discharge of artillery and could 


_,at the same time be held responsible for the causation of rain are considered. — 
_ Angot concludes that no appreciable amount of rain could be formed by — 


either of the three following causes : (1) by the mixing of different masses of 


air produced by the discharge, (2) by the chemical reactions of the explo- 


sions, or (8) by the production of large numbers of ions which might form 


nuclei of condensation. Further, an examination of the rainfall in France — 


-ssince. the commencement of the war shows no outstanding features. which 


could not be accounted for at the times 


~ 4004. ‘Determination of Ozone and Nitrogen Oxides in the Air. F.L. ‘Usher 


: and B.S, Rao, (Chem. Soc. J., Trans. 111, pp. 799-809, Aug, 1917.)—That 
_ rubber articles and textile fabrics decay much more rapidly in the tropics 


‘than in temperate climates is ascribed to the intense light and heat, and also 


: to the supposed higher percentage of ozone, hydrogen peroxide, and oxides — 


“of nitrogen in the tropical atmosphere. As there are hardly any reliable 


_ data concerning these percentages, the authors undertook this dermination 


at Bangalore College in S. India. Rothmund and Burgstaller having shown 


that the potassium iodide method of estimating ozone and hydrogen peroxide - 
is untrustworthy, they rely on the oxidation by ozone of alkaline or neutral 


.Sodium nitrite to nitrate, and they let the air to be analysed replace water, 
instead of bubbling it through water. The air is sucked through tubes 


° charged with chromic acid (which destroys H,O;) and MnO, {neither of these 
_.two reagents attack nitrogen peroxide). Only 14 complete determinations 
have so far been made, and in 12 of these none of the three Bases were 
_ found ; twice nitrogen peroxide was. observed, 1. part in 4 or in 5 million 
_ Parts of air. Conclusions are not yet drawn, but it is pointed out that 
i apparently ozone and nitrogen peroxide never occur together i in the atmos- 


phere, probably because react one another under forma- 


‘tion of nitric acid. B. 


(Preuss. Akad. Wiss. Berlin; Ber. 28. pp. 880-899, 1917.)—In the 


introduction the author states his intention of proving that instead’of most 


’ earthquakes having a tectonic origin, a considerable number can be traced to 


pe ~ ‘magmatic causes, and that magmatic forces have’ played a much greater part 


n° geology than has hitherto’ been ascribed to them. Section I then: deals 
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witlereasing; temperatere. for- the ‘cases -of dry ‘and ‘water-penetrated--rouks ? 
Seetion HI- examines, magmatic tremors, these’ originating: chiefly-below the 


_obrittlé zotre-ia whith tectonic-waves have-their seat. --The.author shows: that 
magmatic waves pobsess-a greater independence of depth the tectonic 
ate-of Character; they may: be. -subdivided: into 


explosion, dintrdsion. and: drystallisation waves. + These. latter ;are then. con- 


@idered in detail, and. here it-is-shown how-confusion may.arise with-respect 


-the-origin ofthe’ waves. For-‘instance, in -censequence.of crystallisation, 
offissures;may arise in: the earth's crust ‘which would.-cause-the waves tobe 


yfegarded as tectonic, whereas they are really-of, purely magmatic.origin. 
- Most waves are thus shown to be primarily of magmatic character and only 


5 “secondarily tectonic. Section ITT investigates ‘the relative age of the different 
wave types, finding magmatic Waves to be ritich older than those’ of tectonic 


solution origin.’ Section IV contains ‘a ‘criterion for ‘deciding ‘between 
magmatic and tectonic waves, viz., that the former’ ‘are almost always. accoin- 
“panied ‘by maghetic disturbances, ‘whereas theSe are absent in the 


“tectonic waves.’ Section V treats of chariges’of' surface level byearthquakés, 
Section VI concludes the paper by a description of methods for the Getetmi- 


‘$096. Cosmogonic Theories and Motion of 
Astron: ‘Soc.,' Mem 62.- pp: 1-48, -1927.)— The ultimate 
- mathematical basis for the rotational hypothesis of planetary evolution con- 
_ Sists.in. the facts that an isolated incompressible mass, which will presum- 
“ably assume a spherical form, will, if set in rotation, continually increase its 


fate of rotation on account.of contraction by cooling, and in so doing. will 


~fitst 3 assume the form of an oblate spheroid, and gradually pass through ‘the 


a “series of Jacobian ellipsoids with three unequal axes, into the form of a 


__ prolate spheroid. During the intermediate stage in’ which ‘the axes are 
“approximately in the ratio 28’: 10 : 8, the Jacobian ellipsoid becomes unstable, 
and the mass proceeds to throw off a satellite. The recent attempts toreplace 
this by a hypothesis of the formation of satellites through ‘tidal action, 2g. _ 


the Planetesimal Hypothesis of Moulton and Chamberlin, are founded on the 


_ mathematical result that the mass of matter, if subjected to tidal action by 
_ the approach of a second mass.will at once becomie’a prolate spheroid, and, 
- in the case of a sufficiently large mass approaching from infinity, the primary 
“would become increasingly prolate.. ‘The first question’ for inquiry will be 


i _ whether the tidally distorted ‘mass will become unstable, possibly with’ 
‘somewhere in the ratio 88 9:9, and whether there will be any tendency to 
“throw off satellites, “The ‘tidal theory must ultimately stand or fall byan 


“exhaustive investigation of ‘this question, in which the investigation will 


naturally begin with the consideration of equilibrium configuration of incom- 

“pressible masses, but must extend to masses which are not incompressible, 
“and to their general dynamical treatment. BS 

In the. present instalment. the anthor has worked out.mathematically an 


» equilibrium theory of the tides shown. to:be possible in two artificial cases+— 


The,case.in which the matter.of.the primary. is supposed. perfectly, homo- 
incompressible... (2).A case. which, may be. thought of. as.pepre- 
supposed to, consist of,.2, small: core a surrounded by. matter of 


VOL, 


7858 SCIENCE ABSTRACTS 
x 
+ 
2 
% 
¢ 
sty 
2 
a4 
id 
| 
> 
| 
3 
+ } 
| 
OBS 
+ 


optimary bea-sblidaf astronoihical dimensions, thé tidal forcesiwill:in genedal 


‘yhe sogreatithatino rigidity; unless ienormonsly greater:thanianything-known 


sature; could: stsiat tho rstiésses set mp, andthe: solid would:adjustiitself, 
tmuohiin the sameaway:as ‘a: Anid, until its: surface became: appreximately:an 
hequipetentialico Fheésresults of:the (mathematical investigation are fotind>tocae 
osueprisingly little -affected byi Ahe heterogeneity: ior: :compressibitity:: :the 

omattesiof-the primary} as:well-as ofthe! ratio \M/M, of 
case a seties of: configurations: exist; differingditile — 


prolate -spheroitls; which remain: stable:wntil-the:distanee: Riibetwoen 


nthe eentres of\gravity-of primaryand’ secondary-falls: tora critical value 
@fteniwhich thete are.no “equilibrium: configurations, ::stable: 

“When R changes slowly enough an equilibrium theory will give a good 
‘approximation to'thé trathi’ For rapid change’ in' dynamical treatment 
“ig Recessary, ad Ht is’ in’ all cades‘for determining the motion when'R'< 

Was’ not! succeeded “in ‘treating’ case’) dytamically, Bit fas 

obtained-a-solution in’ case (1) ‘when the tide-generating potential is expressed 
“by the first termof its harmonic’ éxpansion; and has then ‘extended ‘the 'sola- 

“tion to“éxamine the ‘motion when ‘the potential’ ‘contains’ terms of ‘the 
_ ‘third’ and higher orders; is of the most general’type which 
hataral Moreover, in ‘case’ (2),-where ‘Rchanges slowly, the. 

“motion is readily'seen, without detailed ‘analysis, to be'of the same genetal 
asin case and’ ‘there’ appeats to ‘be wity “it should 
differ’ when R changes more rapidly. ‘The'résults of the analysis, 


“dit! the’ light’ OF existing astrodomical’ knowledge; ‘lead ‘the authors tothe 


“gonehisions that The ‘normal binary-star formation cannot be explained 
“ad the rédult of tidal action; thé genesis‘of such’ systeitis taust ‘be ascribed to 
“totation, --(2): The normal spiral nebula shows some featutes* which can be 
‘qualitatively-in® terms of ‘tidal ‘action, ‘somewhat after‘ the ‘manner 
the Planetésimal” Hypothesis; ‘but on the ‘whole’ it ‘seems: ‘impossible to 
this explanation ‘with’ the ‘known facts of “astronomy. ’(8)-The- 


solar system can very probably be attributed tidal action ; 


¢, explanation leaves room for a good deal of uncertainty in matters of 


but does not demand anything impossible or very improbable. The 


evidence obtained suggests, that a. system generated by tidal action. 
well have. characteristics, both. and such as are 


the Planetesimal Hypothesis. W.peT. 


“A097, ‘The Structure Aton. M. Davis. (Nat. Acad. 
| ed Proc. 8. pp. 478-479, July, 1917.)—The structure of high-standing atolls 
«pe seldom been studied in detail, and is perhaps seldom sufficiently revealed — 
Cldse. study. Attention is. drawn in the. present .paper..to, only , one 
’ structural feature, namely, the relation of atoll limestones to their supp 
~ foundation of yoleanic rocks. According to Darwin's, theory of. intermittent : 
_ subsidence, the limestones of atolls should lie unconformably on an unevenly 
“ eroded, sub-mountainous volcanic mass, the top of which may be buried to 
any. depth... the. glacial-control: theory, which ‘Davis. considers 
at? formulated competitor. of: Darwii's theory: that deserves 
cqnsideration here, the limestones of atolls ‘should: as a rule ancenformably 


9 flatsplatfarm: .of: volcanic. and: fe vaiseriescof — 
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during the glacial period, and then deeply dissected by sub-aerial erosion 
‘and benched by» marginal abrasion during ,the last glacial epoch of 
_ lowered sea-level, so that when the sea finally rose in Postglacial time, an 
outstanding ‘barrier reef would. grow’ up around the margin of the last 
abraded: marginal bench and enclose a lagoon, the waters of which:would 
enter narrow embayments in the central island. In case an island were 

_ dissected sufficiently to show its abraded platform of central volcanic rocks © 

garmoonted by residual. limestone hills, a still earlier uplift would be » 

_ ‘demanded and a correspondingly shorter part of the glacial period would’ be 

. jallowed for the initial abrasion of the volcanic island. Sige author then 


: 1098. Notes relating to the Earthquake of. Oct, 18, 1916, | in North Central 
preeun R. H. Finch. and O. B. Hopkins, (Monthly Weather. Rev. 
44. pp. 690-693, Dec., 1916.)—-The earthquake occurred a little to the north- 
of Birmingham, ‘Ala., and the influence of :the geologic structure.on the 
_propagation of the earthquake waves is.shown by the fact that the effect was 
. felt 840 miles to the north and to the east, 190 miles to the south, and only 
180 miles to the west. The duration of the first shock has been variously 
estimated at from less than 80 secs. to more than 1 min, The most.interest- 
ing effect of the earthquake was the drying up of a number of heretofore 
- unfailing wells, and the lowering of the water-level in others. The direction 
_of movement, the intensity of the shock, and the effect upon the underground 
water near Irondale, suggest that the locus of the disturbance which: pro- 
duced the earthquake was along the Red Gap fault, which runs through 
- Trondale ; and that the movement along this fault was horizontal rather than _ 
_-wertical. Had the movement along this fault been vertical, the direction of 
. the resultant vibrations would have been at right angles to the line of fault, 
or approximately N. and S,, instead of E. and W.as it was found to be. The 
- gecurrence of a fissure in one of the wells. may: sash been the result of this 
torsional movement. ‘H. H, Ho. 


1099. Dissipation of Energy in ‘Tides. R. Street. (Roy. Soc., Proc. 

He “é pp. 848-859, July 2, 1917.)—An expression is obtained for the rate of 

“dissipation of kinetic energy in a rotating sea, in the form of an integral of a 

function of the surface-current velocities. The method has been used to find 

~ the rate of dissipation in the Irish Sea, for which detailed tide information is 

_— available ; the order of magnitude of the result suggests that this direct 


"4100. Oceanic Tidal Friction. AA. 99. 08 July 19, 
> “9017. }—Referring to a paper on dissipation of energy of tides by R. O. Street 
_ [see preceding Abs.], the tidal friction in mid-ocean is thought to be 
a to account for any ihe!» part of the observed Junar acceleration. 
P. B. 


No. 615. pp. 271-278, July, 1917.) —In circumstances where ephemerides 
. are not available, it is proposed to determine latitude and declinations by , 
combining observations of the azimuth-of elongation (of stars culminating 9°} 
_ between the elevated pole and the zenith) and the meridian zenith distance. ~ 


The necessary formule of reduction are: that: the is 
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precision; A» similar method, adapted for higher latitudes, consists in the 
observation of the zenith-distance in the prime vertical combined with the ) 
meridian zenith-distancé. Small meridian zenith-distances should:be avoided,. 
The instruments recommended altazimuth, solidly 


(Kodaikanal Observat Mem, 1, Pt..2:. Observatory, No. 
“Oct. 1017.) Nature, 99. p. 482, July. 26, the, period . 3 
smenceis the total number of prominences observed at Kenley and! 
_. kanal. was about 71,000, and during the latter part of the interval tba downee 
prominences have also been photographed as absorption gy! ah 
disc, The discussion indicates the existence of two belts in haan? 
sphere which’ ate specially prolific in prominence activity. The low-latitude | 
belts are coincident with the suri-spot zonés, and their variation in ‘number’ 
is in general phase agreement with the spot variation. In the high: latitude © 
belts’ the frequency is greatest between ‘spot-minimum and ‘spot-maximum,” 
gradually moving poleward and reaching the pole about ‘spot- maximom, ' to 
ré-form in lat.+ 59°. Promiriénce forms classified according to size’ and” 
shape, and reproductions are ‘given front numerous Photographs. 


1108. Elements of Sun's Rotation: (Astron, Nachr, Nos: 
Nature, 99. P. 498, Aug. 16, 1917. Abstract.)—Based on observations’ of: 
58 spots in various latitudes, made during the period 1908-1910, a new deter- 
mination of the.sun’s axis has been made, The longitude of:the asce 
node of the equator is found to be 78° 69°2, and the.inclination of the axis. 
the ecliptic is 82° 48°7’,. These are in close agreement with Carrington’s 

observations of the sun, P.B.. 


45. pp. 848-850, June, 1917.)—Referring to Kapteyn’s determination of the’ 
average parallax of stars of the fourth type [Abs. 1688. (1910)],-it is-shown — 
that the data used were not reliable, owing .mainly: to defectsin the old. 
meridian circle at Copenhagen Observatory: : The imaginary character of the. 


(Astrophys. J. 45. pp. 851-858, June, 1917 )—This nebula was found to be 

_ variable by comparison of photographs taken with the 24-in, Yerkes reflector 
in 1908 by F.C. Jordan, and in 1915-16 ‘by the author [Abs. 118 (1917)]. is 
Examination of a plate taken by H. D. Curtis with the Crossley reflector at 
Lick in Jan., 1918, showed that the entire change had occurred between 1908 
and 1918. The nebula apparently remained quiescent until.1916. Subse-- 
quent photographs indicate that the activity has been renewed, resulting i ina. 
considerable fading of the southern perimeter... The nucleus of this is the. 


of Stellar ‘Motions to W. 

Adams (Mt. Wilson Solar Observat,, Contrib. 
181, Astrophys. J. 45. pp. 298-806, June, recent 
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investigation to. discritpinate: ibetween::theotwo alternative hypotheses ; 
velocity<is fanction:of absoluteamagnitude, or that the intrinsicallyo 
faint>stars-thove. more: rapidly than the ibright stars ; (2):that the neareristars:: 
moveimonéirapidly than :thedistant stars... dt 
is. a faindtion of absolute magnitude for the:4800)stars considered;'the ihcreaser: 
in peerers J being about 1°56 km. for a decrease i in brightness of one magnitude. 
atid dwarf division ambng the’ K and M 
«thé “magnitudes, (Phe ‘stars K ahd M have-medn! velocities’ « 
10 higher thar ‘the 4 arid G statsof ‘the! samé- absolute 


Patt 
‘and. Photographic Obseraations of Eclipsing Variables. 4, 
M. Fowler, and, M,C. Borton. (Astrophys. J, 45. pp. 806-847, 
ne )-First results, are given of a. co-operative plan for. the meas 
and. of the stars contained in. the, plates of the 
Photographic, ‘Library. eclipsing variables are under discussion, and 
observations. of photographic. and. visual. brightness are compared, it t 
found, possible ,in_ all cases to find satisfactory geometrical elements for both, 
series, is.. shown that, the Haryard. plates. contain. material for accurate. 
light-curves for all regular, variable stars brighter than the twelfth magnitude, : 
It is found that the epochs of mid-eclipse differ for the visual and photo- 


4801.” Nature, 99. p. 454,” Aug, 2, 1917. ‘Abstract.)—From a 
ctission of the ‘Observations of this “star (which Guthnick has found” 
variable with a period of years), it is shown that there’ 
exists, ‘a variation in the proper motion,’ the amplitude in declination bein 
904"? “The deduced parallax of the star is #018". CF 


29100; Variable: Siar. Su Hercaliss. Dziewulski.: (Astron. Nachr. 
No! 4887. Nature, 99. pi 418, July 19; 1917, Abstract)—From observations 
at the: ‘Cracow Observatory with a 4-in. comet-seeker, it is concluded that this. 
star is‘a variable of the’ B-Lyrz type, 
2 ‘days: The light-curve: is ‘slightly: unsymmetrical. : 


4140. Radiation of ihe Siars.’ Jeans, A. Fadington 
99. p- ‘ts, July 5, 1917.)—Criticism is given of a paper by A. S. Eddington” : 
888 (1917), on, the assumed relation formulz between tadiation-pres- ee 
sure and pp. 2, 1917. considers that the. 


Moore. (Pdépular Astfon. 25. 818; 1917. 875, aly 
Photographs of the’ spectrum’ of ‘thie plarietary’ nebula NiG.C. 7662 show that: 
the’ bright lines are'doubled in the ventral pottions of thé nébula, 

tidn’' given’ being that the’ Hinds are ‘widened by the differential radiat velocities’ 
in‘the céntral portions, and that an outer stratum of —— nébulosity; ' 
with a slower rotation, produces an absorption line lying nearly central al along * 
each dine. is that ‘nebula N.G.C. ‘is rotatin 
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Phiysik, 62.6; pp; $58-607, July description isogiven Of 
simple method means of which a gelatine-cylinder-may be subjected 
that ¢he principal stress’at all-points’ has‘the samedirection:: ‘The’ 
“wefraction ‘thus brought: about-is greatest at theicentre) atid: decrdases( 
"radially necording to the simple fanction @ ~ where are constants 
forzany particular case, The theory of: this ‘:phenomtenon ‘is ‘considered: in 
rélation to the ordinary: laws of elasticity; an ‘approximate: solution being first: 
obtgined,.and' finallya complete: solution ‘is‘deduced: by means. ofvinfinite. 
series, : Comparison of the theoretical and experimental: results shows:a: com~’ 
plete: ‘qualitative: ‘agreement, but! quantitatively there.are small disereparicies;': 
of which the origin has not yet been altogether explained. Itis suggested 
that the method may be useful for measuring the difference of susceptibility _ 
in substances artificially rendered anisotropic, and the Latarecrn required for _ 
this purpose are given. AW. 


1118. Wf th te W. Visser. (K. 
Akad. Amsterdam, Proc. 19. pp. 1174-1196, 1917.)—Haloes are: commonly | 
considered to be formed by the refraction of the sun's rays through ice 
crystals, and this explanation was adopted by J. M. Pernter among others, — 
This theory doés not account for all the features of haloes.in an entirely satis- 
factory manner. In the present paper the author suggests a qodiliention of 
the usual theory by taking into account the effects of diffraction. | 
The ordinary theory is discussed in detail. It is found that it leads in. : 
max. intensity of illumination in the case ‘of the 22° halo at an angle of 224° — 
from the sun, whereas observation shows this angle to be actually a little less 
than 22°. It is also difficult to explain by means of. the’simple refraction 
theory the great variety of colours 
tion is taken into account the size of the ice crystals becomes a matter of 
importance. In the calculations here made these are assumed to be homo- 
geneous in size, a condition specially favourable to the development of colour. 
An application of the diffraction theory to a special case gives very satisfac- 
tory.agreement between the. theoretical distribution of the-colours, and that. 
actually observed, . The. side of, the hexagonal ice. crystal is, calculated in this, 
case to be,0:279 mm... It is found. that very small crystals will lead to,9,halo., 
which has inner. edge and. in which no other, seen but. white, 


reports are of lite of a0 valoe | 


the su sition, of ot féverséd under ‘conditions where the ‘paths 
of may any whatever, ‘Ti is thus. an. esse 
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angle would be better. The rays reflected from P’ impinge normally on the 
reflecting grating G (grating space D = 200 x 10-*) and are observed bya 
telescope at T. M is on a micrometer, and P’ must be capable of 

raised; lowered, and moved. fore and aft. The. field is brilliantly illuminated, 
When the. path difference is snfficiently small, fringes appear and cover.the. 
whole length of superposed spectrum, strongly. .They are: displaced. with 
wee rotation if Mis moved normallyto itself. Assuming the component beams to:. 
ae have the width of the pencil diffracted by the slit of the collimator, the max.’. 
size of fringes will occur when ¢ and c’ are.as near. together as possible;!’ To: 
get the largest fringes, M must be moved towards P’ until.c reaches.the edge 
of P’, and very sharp-angled prisms must be used at both P and P’, . Fringes ; 
ofsimilar' character were obtained before with two identical half-gratings,: 
when one was displaced normal :to the common plane, but the-fringes, and.. 


P'is right-angled, it may be rotated through 180" so that the rays c pass” 

off towards the rear. They are then observed through an Ives’ prism grating 

and a telescopé. This method admits of much easier adjustment. A fuller’ 

A. 


4135. ‘Maintaining Photagrashic B. Hitchins. (Frank. 
seat. 184. pp. 179-204, Aug., 1917 .)—Photography is so generally practised. 
cy __ by technical workers that it is thought a description of the methods employed. 
for the determination and upkeep of the quality of light-sensitive materials. 
may prove of interest. An endeavour is therefore made in this paper to 
_ desctibe just how speed readings are determined, and precisely what they 
_ mean. The various kinds of sensitometer employed are described, - The _ 
terms transparency, opacity, and density, as used in reference to testing . “—_ 
emulsion speeds, are explained and the relationship between them is dealt iii 
with ‘in detail, The practice of '@ system of emulsion. sp 
“VOL. x 4017. 


— 
: 
om 
Le 
j ‘ef 
. 
4 
& 
y 
a5 
4 
- 
: 
f 
3 
akg 


these practically in ses speed measurements four instruments are required : : 
(1) Some form of standard light for making the ‘exposures, (2) an 
machine used in conjunction with the standard light for impressing the pl, 
with a’ seties of ‘known exposures, (8) a thermostat ‘for maintaining 
developing solutions at’ constant temperature, (4) some form of photometer 
for reading the densities of the’plates made in the exposing machine. 
we” of these is next considered and the method of plate speed meaguting is dealt 
,,. with at some length. A short account is also given of the recent modification 
" Of the plate-testing system aé applied to the ¢ etermination of the character of 
developing-out paper emulsions, © 
811-812, Aug., 1917.}—Lantern slides representing of 
stained sections should, in order to give satisfaction, closely resemble the 
appearance of the section itself. This can be attained by making the print 
im stained gelatine instead of ‘by the usual photographic proc The process 
of making sach a print is as follows :—Lantern plates are: by 
for 6 mins. in a 2} % solution of aramoniam containin 
strong ammonia to the litre; the temperature of the bath bein not above 65° F. 
The plates are then rinsed for 2 or 8 Secs. if clean water, | ed, and dried 
as uniformly’ as possible, the plates being kept in the dark during drying. 
The sensitised plates are then’ wh ge’ under the 


1 % of acetic acid, the ive Suing selected to simulate most ciate the prim 
stain of the section, and the time of dyeing being chosen so that the necessary 
depth is obtained. When sections stained with two different colours are | 
being. photographed negatives are made through suitable colour-filters and 
are then dyed in the two stains, and placed face to:face so that a two-colour; 
slide is obtained. The choice of the filter is decided by visual trial under the. — 
colour and transmit other. A. E,. 
Mechanical of Light, Ww. w. Coblentz and 
Emerson. (Bureau of Standards, Bull. 14, pp. 255-265 [Sci. Papers No. 805],. 
1917.)—Gives some applications of, the curve of visibility. of radiation for. the. 
average eye (125 observers) to radiation problems, A mathematical equation | 
is given of the average. visibility curve. Using this visibility. equation and. 
Planck’s equation of the black body, calculations are made of the’ 
flux emitted by such a body at various temperatures, also the luminous 
the Crova wave-length, and the mechanical: equivalent’ of light. 
_wPhe visibility curve of the average eye gives the value for the least mechanical’ 
‘equivalent of 1 lumen == 0-001627. watt of luminous flux ‘of:max. luminous: 
“efficiency (the least mechanical equivalent is the ratio of the candle or lumen’ 
to the watt for. nes radiation the of 
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aistance, Frinting Cannot De done Dy dayugnt, ial D lilaves Will NOL DE. 
obtained. The exposed plates are then developed by rocking in trays of - 
water at about 120° F. until all soluble gelatine is removed. Under-exposuré ia 
is indicated by the high-light detail washing away, and over-exposure by the a 
film being insoluble to too great adepth. The plates are then rinsed in cold i 
water, fixed in‘ hyposulphite, and washed free of the latter. They are then a 
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Kingsbury, [Abs.; 1916)] are: 

Ser ers, are agreement, giving 1 lumen = 0°001606, watt, 
er, det ion of the mechanical Of. 


1x per ‘ On this basis the most reliable data 
ayailabl ¢ that value of the luminous. equivalent of. radiation 
luminous efficiency is of the order of 1 watt = 617 lumens == 49:1 
candi es, 1 lumen =0:00162 watt of luminous flux. Among other data this 
paperigives)the. of the radiant ‘luminous. efficiency of a vacuum 
candles... OY oils T, Ww. 


“the. Radial tion-pressure Rela 90. | 
404, July 19, “1917. conclusion, (Roy. Soc., Phil, Trans. 1908) 
the. radiation froma material body in space: gives rise to a small 
retatding force, acts, cumulatively as a brake on. its, movement 
through the ether, has been s tec to., contradict electromagnetic theory, 
pesuai for an tclaied radiator a ‘star, this force of radiation, is.specified 
af proportions) to its Gg: Mea the ether, and this is said to violate the 
. principle « of relativity, But ting’s principle has nothing to, do with the 
tefin second-order res results which, the relativity hypothesis, 
his ¢ fect being proportional to the first power of the velocity, and thus a 
‘consequence of the original Maxwellian theory, universally 
accepted. Tt can fairly be said, however, that none ofthe original. enuncia- 
tions of the relativity. hypothesis seek to apply the principle that all, motions 
relative to systems not. self -contained, Poynting’s. principle and_ its 
cosmical . results seem to stand, firm on established laws, and a priori views as 
to relativity, must adapt. themselves, to it, Any attempt in that direction will 


J/188: ‘pp.'78-98, Jaly, and“184. pp. 227-250, Aug., 1017.)—In this paper the 
author gives a discussion ‘Of the methods of analysing colour, and of the 
general Characteristics of pigments, dyes, and coloured glasses. The laws of 
a and their uses are next dealt with, and numerous tables are given 
of spectral analyses of the visible radiation reflected by pigments and trans- 
mitted by dye-solitions and coloured glasses. ‘The uses of such data are 
| ‘dnd’ is laid on the importance of’ a physical basis ‘in 
céldur-technolog , the general trend of evidence indicating ’ that the’ 
chemistry of buted media at’ ‘present ‘dominates ‘the physics. 


M. (Frank, Insts 188. pp. 
105, June, of different colours tend to appear to be located 

at. different distances from the eye}even when ‘actually placed in the same’ 
plane. This‘is generally ascribed to chromatic aberration... The'author 
tested this: by. observations on: two letters, illuminated respectively by red and: 
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that they appe: irédi equally Iv ‘seven’ cases observers stated that the 
red ‘letter’ ‘appeared closer than’ the ‘blue® otic, when they ‘were actually 
equidistant.’ “This the ‘basis’ of chromatic aberra- 
at When” sitiall “artificial pupil” ‘was’ placed ii frofit Of the “éye, the | 
could be féeversed’ or’ the ‘two’ images “apparently brought into: the 
‘plane, according to ‘this artificial’ pupil: ‘Itqould 
therefore a that su fferences -observers ma .be due to 
she sha ations of, ar Of the, eye, 
such as curvatures, pupils, etc. 


Of of Vision a8. Physical \Conuttion 
Ph H. E. Ives, J. 188. pp: 779-780, Junie, 1917,)- 
The ; Sethe, itt conjutiction with Kingsbury; has suggested ‘that persistence ‘of 
‘vision can be explained on a physical basis assuming shiggishness ‘ofthe 
visual apparatus introduced by the. transmitting medium [Abs. 209 (1915)]. 
An alternative assumption is. that. inertia is a property of the: surface 
t which the reaction due to light takes place, and equations are here 
dae veloped expressing this condition. Any equations ce the hatare of 
visual processes should represent the damping of 


7 


an account given: ‘of: a: of: facing” the botwebnr the 
principal points of the combination ‘toa’ greater accuracy than:is possible 
with’ the ‘method previously described {see -Abs, 15° Je We TSW. 


ee ion of Thin. Axial Pencils through Symmetrical Optical Systems. 
A emmy (Phil, Mag. 84, pp. 174-177, Sept.,..1917.)—Describes some 
further. properties of a point (now termed, by the author the “nul point”) of 
a lens-combination, the use of which for the determination of the ong 
of the combination was in. Previous Abs. 215, 
(1811) preceding Abs]. 


11424. Chromatic: Parallax dts: pie Optical. 
J. Guild. Soc., Proc. 29. pp. '811-885 ; Disc., 885-838, Aug:; 1917.)-— 
‘Describes various parallax effects observable when objects illuminated: by 
light of: different colours:are seen through a “pinhole” of. smaller. diameter 
than: the pupil of the eye.! The effects are due to the well-known chromatic 
aberration of the eye; and it is shown that in most optical instruments.of 
‘precision the. necessary conditions for parallax of this: ‘nature, are :present 
when. observations are made in the ‘blue and violet ; and:that' this. results in 
a serious diminution of the accuracy of ich eee wags methods 
obviating the difficulty are:described... AUTHOR. 


126. Geometrical Optics in Moving. Bodies Vector Frank. 
d. Physik, 62 6. pp. 649-656, July 17; 1917.)—T his thathematical trea 
i” ment consists of three parts dealing respectively with the following ‘to; 
(1) The. deviation, of the light ;from itspath in stationary. 

 bodigs,.(2) The felative curvature of the,Jight rays through | the ether 

wind,” (8) The inflnence of, the, earth’@; mation on) the 
mena. [See Abs, 1146 (1911).] 
VOL, XX.—a.—1917, 
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4126. Apparatus, Ay (Phys, Zeits.. pp. 270 
191.7.}—Describes a. compact: colour-mixing, apparatus. which may 
_be-used to. match the colour of. a given, body, , White light in, three 
beams, is admitted: through green, and blue filters, and the, resulti 
beams are reflected. along the, same, path by half-silvered. glasses. TI 
 atnounts of light admitted to such filters are adjusted by wedges of neutral- 
tinted glass, Light fromthe body to be matched is. 
side. path for. comparison. [See Abs. 1842 (1916).] _ EH, B. 


“4197. ‘Mechanism of Colour Vision. J. Guild. ‘S60, Proc. 20. 
PP. 854-861, Aug., 1917.)—A criticism’ of Houstoun’s th theory. 


Atmospheric Reflections, ¥. Notke,. (Phys. Zeits, 18. pp. 184-144, 
‘April, 1917,)—Discusses by. aid of. 15 diagrams the. theory of the reflections 
‘of light which may in ie, and so give 

‘to mirage effects, . _E.H,B. 


 Soig J..7. pp. 445-447, Aug. 19, 1917. )—The ordinary and extraordinary 
indices of refraction. for _carborundum were determined for 12 values of 
wave-length from, 755 | PP to 416 pp. None of these indices exceed the limits 
_ $616, 2°812 ; the indices for the greatest d being 2616 and 2654, those for 
smallest being 2757 and 2812. 


1180, Effect. of Molecular Impacts on Spectra. Gun Gouy. 
Giana, Rendus, 165, pp; 17-21, July 2,.1917.)}—The molecules of a gas 
caused to emit light possibly produce regular vibrations, but the final. result 
‘modified. (1) by the Doppler-effect. due to the velocity of the molecules, 
and (2) by. the impacts which: the. molecules undergo, the impacts, pro- 
ducing a sharp and fortuitous variation of phase and amplitude. The above 
hypothesis may not be rigorously in accordance with the actual facts, but 
a comparison of the conclusions derived therefrom with what is actually 
observed may throw light on the mechanism of emission. The author pto- 
poses to examine successively (1) interferénces with large path-difference, 
(2) the Jaw connecting the intensity of a spectral line and its width with the 
thickness of the gas layer, and (8) the continuous spectra which g@ccompany 
certain spectral lines and depend on them. Michelson’s formulz for visi- 
bility, etc., aré obtained on the supposition: that the time between: two 
successive impacts is constant. But the visibility formula for the impacts 
alone can be derived without using Fourier's series and: without assuming 
a uniform interval between the successive impacts. The formula thus 
obtained is V; = ¢~"*, where c is the velocity of light, X the path-difference 
in air, and. the probability of an impact occurring during the time df is hdf, 
‘From a table of values of V; it appears that the practical limit of visibility of 
‘fringes, resulting from impacts alone, is three or four times greater than that 
‘indicated by the hypothesis of a constant interval between impacts. Anew 
formula for visibility is also derived in which account is taken of the admix- 
ture with. the first gas of a certain proportion of a second gas i@, which the 
mean free path is L, and this new formula is Sakae assis with 
‘Michelson’s in the following table 
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(Gy ‘and Vs (M) to'Michelson's formula, 
thé new formula,’ the visibilities 0-5 and 0°05 shotild be obtained respectively 
for ‘the cm: of X: To give the ‘same-visibilities for the 
same values of ‘with’ Michelson’s formula it would be ‘necessary’ to: put 
or *Michélson’s formula thus’ appears’ to’ give: great 
values ‘to! ‘Of the ‘visibility, anid’ the ‘difference’ would be 


from: which’ the? ane derived, ‘whieh gives 
Values of Vs Slightly too’ small for ‘the low: visibilities. A.W. 


re 

1181, Wave-lengths. of Stranger,.Lines. in the w. 
Merrill, :(Bureau. of; Standards, ; Bull. ;.14. pp. 159-166, [Sci Papers, 
No. 802], 1917. Chem... News, | 116,:..pp. 180-188, Sept...14,, 1917. }-The 
investigation here described is pact of the standard wave-length programme 
of the Bureau. of Standards, which is. at present chiefly concerned with the 
Spectra. of iron,.argon,.and neon. Precise, measurements of the stronger 
helinm lines were undertaken: in order that. they may serve as: standards for 
the determination of other wave-lengths, and to furnish a basis for. theoretical 
work on series formule... The wave-lengths of 21 lines, were: determined 
accurately by interference methods, 9 of the lines being compared directly 


parent variation of i erferometer thickness with wave-length is noted. 
Calculations based on ie wave-lengths ‘obtained show that the Kaiser and | 
Runge formula for spectral series, based’ upon three consecutive lines,’ 
not ee Sent eis the next member in any one of the six oe 


4132. of R. Merton and w. 
eed Soc.;' Phil. Trans. 217. pp. 287-278, Aug. 11, 1917)— 
A continuation of previous work [Abs, 1087 (1916)], The authors: have 

a method for the accurate determination of the photographic 
intensities’ ‘of spectrum lines; and the reduction of such intensities to 
absolute values: ‘by comparison with the continuous black-body radiation of 
the carbon ‘arc.’ A study has: now. been made of’ the relative intensity dis- _ 
tribution in the spectra’ of helium:and hydrogen under different conditions of — 
excitation, and it has been found that: under certain specified conditions 
there is a transfer of energy from the longer to the shorter wave-lengths in— 
any given series,.and that under such conditions the associated series, and’in 
cular the diffuse series, are. relatively enhanced at the expense of the 

ipal series, .1t lias also been found that. the distribution of intensity 
found in certain celestial, spectra can be approximately reproduced in the 
laboratory... A study has been. made of the separations of the components 
of lines of the Balmer series. of hydrogen, and the mean values of the 
separations of the, doublets, constituting the lines H, and H, were found to - 
be respectively, 0-182 and 083 A. unit. These values are consistent with the 
sepatations appropriate to principal. series, and the first is in precise agree-_ 

t with the value deduced by Buisson and Fabry. These results lend no 
direct support to th theoretical considerations advanced by, Sommerfeld, i 
| show, that. the Bal 
sha OF diffuse, Series, . 


‘the first part ‘of this’ paper’ formule are obtained for the fine 


| 


with; the red cadmium line. The possibility of eliminating the effect of — 


K. Glitscher.’ Physik, 62, 6. pp. 608-680, July 17, 
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470 SCIENCE ABSTRACTS, 
sufficiéntly ‘accurate for »a) first: approximation. , The; calculation is carried 
out so’ that the expressions for the impulse, and, kinetic energy of the electrons 
appearing in Bohr's model.atom, depend powers of In the: final 
forniuilz the corresponding, values given, first, by Abraham's. and, then. by 
Loventz's electron theory for, the as yet unknown: coefficients, are introduced, 
A-comparison with Paschen’s' measurements shows that the essential features 
Of’ the observed fine structure, can: be ,readily accounted: for by means;of 
the formulz of the relativity theory with the best values of the universal 
stants and k, as Sommerfeld also found, and that;’on thé ‘¢on- 
trary, ‘Abraham's theory will- not yield resuits-of the 
the fine’ structure with arly adinissible Values of 
fn the second ’part of the paper second approximation’ ‘is and 
applied to’ the doublet of the L-series of the Réntgen' spectra to calculate 
the so-called L-term. “The ‘fitial formulz are so arranged that numerical 
values obtained either from the theory of deformable’ or of fixed electrons 
be introduced. The latter gives for the term denominator the-value 
instead ‘of 2002. The similarity of the doublets of the ‘L-series’ to:the 


| 1184. Potential Vidor.” “Wood” and. 
(Phil. Mag, 84.. pp. 177-188, Sept., 1917 experiments 
 Framck and Hertz, McLennan and others have shown that when the © 
vapours of Hg, Cd, Zn, and Mg in vacuo are bombarded by electrons from : 
a hot kathode, a single-line spectrum is emitted, provided the kinetic energy 
of the electrons doesnot: exceed a certain critical value. . The authors have 
now carried. out an extensive series. of experiments with the vapour of 
- sodium, and conclude from these that the D.lines appear when. the potential 
between the hot kathode and the wire is 0°5 volt.or more. .As this value. is 
so much below that required-by the quantum -relatiof (2'1 volts), it, was 
necessary to make sure that the emission of the D. lines. was: not due to 
some secondary action, such as the light from-the incandescent. filament, 
Various experiments showed that the D. lines. could. not: be ascribed. to. any 
such secondary action. |, The. experiments, show,.‘then, that. the, D-line 
emission results from the application of a potential. of the 
subordinate series appearing at about 98, fail? 


and R. Wright. (Chem. Soc. J., “Trans. 111. pp. 668-688; Aug., 1917.)— 
Ordinary precipitated zinc sulphide shows no phosphorescence and heat’ is 
necessary | to prodace this condition. Thus the zinc’ sulphide produced’ bi 
gration of measuréd quantities of ‘zinc and sulphur is praia 

~ but the best effect is secared by precipitation under suitable conditions, the 
precipitate being subsequently heated to between 650° and 900° C. for a time 
mot exceeding an hour and a half. The material’ produced below 650° is 
viscous and amorphous, that between 650° and 900° semi-crystalline, and 
that above 1100° purely crystalline. Temperature also affects the ‘colour of 
josphorescence,’ specimens prepared at 660° ‘giving blu¢ light, whilst 
higher temperatures lead to greens and even yellows.’ The phosphorescence ; 
of pure zinc. sulphide is. relatively weak and brighter effects are. produced by Pe. 
addition of small quantities of suitable such as. 


loride. iron are 
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sulphide’ yellow | 
and also: exhibits ‘strong: greatest ilfuminating 

was ‘noted when; in) present in’ us 
authors tabulate results of experiments on a great vatiety “Of sanip 
prepared in different ways. It is remarked thatthe ‘results“obtained ‘with 
radium’do ‘not in’ any-way concord with ‘those’ obtaitied with Tight.” 


donfirmiation a8 tothe ‘influence’ of chloride is “afforded ‘By the 


influence of washitig the saniple, This was’ phosphor! 
escence,'whience it is presumed that useful ingredient and ‘fost 
in the process... It is suggested that'the material ‘Coated with a 


of zinc chloride, which sets up a strain upon ‘the wiergen) rende 


Sheppard... (ilum. Eng., London, 10, p. 178; June, 
that the time-lag occurring in phosphorescence has ai chemical causé: and: 
that, a real distinction,¢xists. between fluorescence; which occurs:only diiting 
the. period .of stimulation, and. phosphorescence: which occurs: whenothe 
stimulus has ceased: [Abs. 780 (1917)]. The former: depends: conjpintly ion 
the chemical composition and constitution of a saturated pure compound’: 
the latter is associated with the presence of stray or unsaturated affinities due 
to free, usually metallic nuclei of several valency stages, in “colloidal or 
solid’ solution in the material. -This is in,.accordance with the’conclusions 
of Lecoq de Boisbaudron and Lenard‘and Kiatt, working ori alkaline-earth _ 
sulphide phosphors. The author illustrates this contention by reference to — 
the behaviour of calcium tungstate which, when prepared in the wet and 
dried, exhibits neither fluorescence not phosphorescence, but‘ ‘develops these 
phenomena when. subjected to heat tréatment, carried to‘ the ‘Sintering- 
point. It therefore appears that luniinous response depends. largely on the 
development | structure, ‘of ‘which | 


Rutherford. (Phil. Mag, 84. 168-162, Sept, :1917,)+—-This paperi 
contains an account of experiments made to:determine the, max, penetrating 
power of the X-rays excited by high-voltages:in a: Coolidge tube, using lead 
as the absorbing material. . In. these experiments: the absorption, of) the 
X+radiation by lead. has. been, examined ‘over a very; much wider range of) 
intensity and of thickness of absorber than. 
Rutherford, Barnes and. Richardson [Abs. 1417 
» A description, is given the method, of measuring ‘Te: ‘absorption! 
daeSfiginaitaonditbee: voltages applied to the Coolidge tube, the results being 
tabulated., consideration these, results, it.,is, observed ‘ that: 
(1) There is much change in: the, value of. the, absorption: 
for the.end radiations between .79,000 and 144,000 volts, and no observable 
change in.» between105,000 volts and: 144,000. volts.i-.(2). Betweem:406,000 
and 144,000 volts the radiation is absorbed nearly exponentially with’ asvalue: 
of: 22, Above.'144,000 the absorption. isi;no 


the value! of: decreases progressively. -thickness:, of; 


absorbers,..:; This i8::best; shown at 188,000..volts,; when: the Malues Of jo 


%. decreases from 26 to 12 as the thickness of the absorber is: nine 


creased from, .0°7.. mms to 7-0 mm... These: results:are. best, explained by 
taking into account the absorption of. rays. of different frequencics.by. lead, — 
VOL... xX.—a.—1917, BK FON 
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red. the absorption. coefficients, of lead for X-rays of different wave- 
engths by: reflection from a. lead to the same 


explanation of the results obtained by Rutherford, Barnes and. 
Richardson (loc, cit.)...In their experiments the absorption of the “ end-rays”. 
by, Al was found unchanged between 142,000 and 175,000 volts after the 
rays had passed through 2°49. mm. of lead as absorber. ‘The. table of results 
now shows that .under these conditions. the issuing radiation consisted 
‘mainly of, the characteristic radiation of lead with a value of p= 22, and. 
no observable change in the absorption by Al would be expected under 
the experimental conditions. A table of results is also given for the ab- 
sorption by Alof the end radiation after passing through iron. The cor- 
observations of the absorption of X-rays in ‘Al and lead throw 
‘atbotinak light on the question of the probable wave-lengths of the sc 3 


Woltages Wavedength in A.U, sei 

0086 O11 — 


_ The significance of the values included in this table is fully discussed. It 
is clear that the wave-lengths of the very penetrating y-rays.are at least 
three times, and may be ten times shorter than rays which correspond to 
200,000 volts, i.e. they correspond to waves generated by voltages between 
600,000 and 2,000,000 volts, and thus lie between 0°02 and 0-007 A.U. | It is 
_ thus clear thatthe j-rays from RaC consist mainly of waves of about 1/100 
_ the wave-length of the soft y-rays from RaB, and are of considerably 
shorter wave-length than any so far observed in an X-ray tube, with the 


: _ highest voltages yet attainable in practice. The above deductions are con- 


firmed by the results of Rutherford and Robinson’s measurements [Abs. 251 
(1914)] on the energy of 6-raysfrom RaC. Voltages varying mainly from 

500,000 to’ 2,102,000 are necessary to account for the observed energies of 
_ these @-rays... This is about. the same range of. voltage estimated to excite 
“paper concludes with a short discussion’ of the bearing of these 
quantum: helng “pointed out-that the groups 


__ Unsuccessful attempts have been made to measure the wave-lengths, by 
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1188) vay: Analysis. Rutile -Cassiterite, 

M. Williams. (Roy. Soo: Proc. 98. pp. 418-427, Aug, 1, 1917.)—The 
method employed. in this investigation is essentially that of Bragg, in which 

a narrow beam of monochromiatic X-rays (rhodium rays) is allowed to fall on 

the various faces of the crystals, mounted 

| that its axis of rotation passes through the face of the crystal; ©" » 

Rutile (TiO,) and cassiterite (SiO;), with which is usually 
(ZrSiO,) crystallise’ inthe holohedral class of the tetragonal: does 


~ It is noticeable that the spacing ‘of the 001 planes is half what is. to be 
expected from crystal data, The table ‘of results also indicated ‘that the — 
spacing of the atoms in cassiterite is greater than that for rutile: the crystal 
is built on a larger scale. This is in agreement with the Theory of Molecular 
Volumes. 
From the above observations, in conjunction with measurements is 
relative intensities of the spectrum lines, models of the crystal structure of 
these crystals are constructed. The model possesses the full symmetry 
of the holohedral class of the tetragonal system, and has a tetragonal screw- 
axis. Both the 110 and 100 planes are indicated as cleavage planes, 

The paper concludes with a note ¢ on work on the same Is 


‘1189. Composition of Metals. w. Kaye. 
(Roy. Soc:, Proc, 98. pp. 427-442, Aug. 1, 1917.)—In a previous paper [Abs. 
457 (1909)} the author described experiments on the X-rays emitted by a 
variety of metals when used as antikathodes in an X-ray bulb, Among the © 
results established was the homogeneity of a large proportion of the X-rays 
when the bulb was very “soft.” The absorption curves’ of the several 
homogeneous radiations revealed their identities with the characteristic 
“secondary” radiations which Barkla and Sadler had ‘then recently dis- 
covered. The experiments now described are an extension of the above, 
and were carried out just prior to the war. The author's military duties 
have prevented the continuation of the work. The paper contains a large 
number of “absorption curves,” analysing the various X-radiations after 
passing through various thicknesses of metal screens. The results are sum- — 
marised as follows:—“The X-rays from a bulb excited by low voltages 
(10,000 to 60,000 volts) are rich in the characteristic radiation of the anti-- 
kathode. In the case of iron, nickel, and copper the amount of K-radiation - 
lies between 80 and 90%. In the case of platinum the proportion of — 

_ L-radiation is from 40 to 60 %. Evidence of characteristic radiation softer 
than: the and T-radiation bas been obtained." 


1140. x ray droduced by Orientated Particles. 
il. Constitution of Graphite and Amorphous Carbon, P. Debye and P. . 
Scherrer. (Phys. Zeits. 18, pp. 291-801, July 1, 1917,)—This paper describes 
. an interesting and important investigation on the arrangement of atoms in 
the molecules of the various modifications. of .carbon,. namely ; diamond, — 
graphite, and amorphous carbon. The principal methods of X-ray crystal — 

analysis are: outlined, viz., (a) v. Laue’s method in which a narrow pencil of 
X-rays is passed through a thin slab of the. ‘enystal,: (0) Brage's 
VOL xx.—a.—1917. 
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is reflected: from. the various 
faces of’a crystal, and (c) the method developed by:the authors; [see:Abs, 
1180 (1916)} in ‘which a cylinder made up of; powdered crystals.’ 
substance) is “radiated” by homogeneous X-rays. 
The-measurements made by Bragg [Abs. 87 (1914)|, have definitely estab- 
ished the form of the space-lattice in the case of diamond. 
Different varieties of graphite. and amorphous. have been 
| by the. authors, Four ‘varieties’ of .graphite; were powdered and 
pressed into ‘of. 1 mm. diam, and 10 cm. length. “These rods. were 
placed inside the cylindrical camera (described in earlier papers) and 
radiated by copper K-radiation = 0°55 x 10-* 
was adopted with amorphous carbon. .... 
It is well known that graphite is crystalline, but different investigators are 
in wide disagreement as to the class of crystal to which it belongs. Thus 
 Kenngott states it to be trigonal, -Nordenskjéld monoclinic, Sjogren hexa- 
nal, and so on. Ewald (Bayer. Akad. Wiss., Ber. p. 825, 1914) examining 
graphite by v. Laue’s method classes it in the hexagonal system. Jaeger 
deduces from Ewald’s photographs that graphite crystallises in the trigonal 
system, not in the hexagonal as stated by Ewald. 7 

Debye and Sherrer criticise the methods employed in the cases to which 
reference has just been made, and proceed to give the results of their own 
investigations. They give a table of angles of reflection and relative inten-— 
sities of the various lines occurring in their photographs from which they 
deduce that the graphite crystal belongs to the rhombic system. Dimensions are 
, given of the sides of ais elementary lattice and the angles: between the 

various facesix: <, 

interesting to here. that Bragg’s of the orating. 
space for the Ill. plane of graphite, lead to a value 842 x 10-* cm. (obtained 
by reflecting X-rays from a large plate of graphite), whilst the authors obtain, 
by. the “ powder.” method, a value 8°41 x 10-* em., in excellent agreement. , 

The plane is that along which graphite is most easily, split. From 
meaubaments of the relative intensities of the various lines.in the photographs 
it. is shown, that graphite consists of a succession of layers of carbon atoms 
at a distance of 841 x 10-* om. apart, In each of these. layers the carbon 
atoms are arranged at the corners. of regular hexagons (length of. side 
=1:45.x 10-* cm.). In. successive planes the carbon atoms do not lie 
vertically over one another. Starting from one corner of a hexagon, and 
passing through the unoccupied centre of two hexagons (in the successive 

layers) the corner of another hexagon is encountered... In the fourth stage 

this lattice is compared with that obtained. by Bragg for diamond (cubic), 
It is shown diagrammatically that the horizontal. projections (with the 
diagonals of cube or rhomboid are 
being arranged in regular hexagons, ~~. 

the lengths of the diagonals in. the 
epipeds for diamond and graphite—for diamond, Bragg gives 612 x 10-* cm. 

and: for graphite the authors find: 10'22\x cm—the ratio has’ the 
- Value’ 0°608, whilst the ratio of the densities of ‘diamond and graphite 
is'0°62, Consequently the graphite model may be considered as a diamond 
(in proportion to the densities). 
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In to this, diamond has all valencies : 
every carbon atom in this cane; neighbours which are 
and 

n the case of amorphous fo ns have:been 


to Sépaivate: the Isotopie Forms’ Cry 
lisation.\ Hall. (Am. Chem:-Soc., f.' 89. 
pp. 581-641, April; Nat; Acad. Sci.;’ Proc, 8. pp. 880-845) May, 
Chem. News) 116, ‘pp. 281-288, June 15, and pp. 204-296, June 29) 1917 Ae 
Lead from Australian carnotite (believed to contain about 1 part of ordinary 
lead ‘to 8 parts of RaG, with a/mere trace of RaB) ‘has been fractionally — 
crystallised over 1000-times as nitrate, and: the end-fractions purified.’ The 
atomic weights of the samples so obtained frony the crystal’and the mother- 
liquor énds of’ the series; ‘respectively, agreed: the experimental error 
of 6 parts»in: 100,000; |The B-ray activities agreed ‘within the’ 
error These observations indicate that ‘the nitrates of 'RaD and 
on the one hand and’ RaB and lead on’ the ‘other | 
if! at-all, by less than 100,000: ‘erystallisations: 

-'The outcome gives strong experimental-support for that 


681-648, July 17;1917.)~A “mathematical paper divided into three 
sections. ‘the first’ section electrostatic and electrodynamic: formule, 
y tothe sudcéeding sections; aré deduced.’ In the’ ‘Second part of 
the is Gembnsthated eléctron; eventually to”becdme one of 
the fastest B-rays, describes a circular orbit around a central positive core, 
with a. velocity, almost equal to. the velocity. of. light (viz.; max. velocity 
= 0'998¢), . Phe equilibrium conditions for A-particles in:the core aré shown 
to agreement, with, Bohr’s, quantum: law, In the thitd:section of the 
paper, energy.relations:for the emission of 6-rays are considered, and the — 
mass-variation of .atoins, is.discussed. with, regard. to: the principles'pf rela- 
tivity... The. magnetic. effects ithe. the. atom:corejare 
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%, Same and prove definitely the-existence of a, characteristic carbon. molecule in a 
all these specimens of amorphous carbons. . The photographs show. very 3 
: broad maxima and minima, but the lines correspond in position and relative, eI 
| intensity with those of graphite. They show indisputably. that graphite a 
and amorphous carbon are not essentially different. . a 
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jlatation of Solid Bodies by Heat. A. Aad, 
| Aiaipaetiaa Proc. 19. pp. 1824-1841, 1917.)—When in the theory of specific 

heat the idea had been worked out that the heat motion of solid bodies 
consists in vibrations of the particles under the influence of the same forces 
that give tise to the phenomena of elasticity, Debye then successfully attacked 
the problem of ‘thermal dilatation, and in his theory, which has been farther. 
developed’ J. M. van Everdingen, it is shown that this phenomenon 
‘May be'accounted for in a satisfactory way by adding, in the expression for 
the potential energy of the body, terms which are of the third order with 
respect to the displacements of the particles. In the present paper con- 
siderations similar to those of Debye and van Everdingen are presented ina. 
form that is perhaps somewhat simpler. Numerous examples are examined 
- ini the light of the mathematical formule deduced. While the phenomena 

discussed in the paper are chiefly determined by the change of the elastic 
constants caused by a previous neipgegeca there are also examples given 


1144. Dilatability of. Argon. and Neon. — Pressure in’ Monatomic 
Genes, A. Leduc. (Comptes Rendus, 164.. pp. 1008-1005, June 25, 1917:)— 
The author first describes certain modifications made in his apparatus, ‘which 
has already been described [see Annales de Chim. et de Phys. 7° ser. vol. 15. 
Pp- 62 ¢¢ seq.], for the study. of gas compressibility. between 1.and 5 atmos., 
which render it suitable for the determination of dilatation coefficients at 
constant volume. .The dilatability of the containing vessel is determined by. 
means of the weight-thermometer method. For neon between 5:47° and 
_ 29°07° the coefficient is 8664 x 10~-*, and for argon between 11°95° and 81'87° 

it is 8669 x 10-*. The degree of accuracy of the resultsis discussed atsome _ 
- length since the coefficient for. neon. is very nearly that-of the perfect gas. 
These figures are shown to serve as a further justification for the hypothesis 
that the internal pressures within monatomic to the 
of the maleculer weights. H. Ho. 


M46. Heat of Air at ‘and 1-800 Holtora 


“4146. On the Heat of Phitds iis 
Ariés. (Comptes Rendus, 164. pp. 986-991, June'25, 1917.)—The entropy S 
of'a fluid ‘maintained at the state of ‘saturation is, like the tension P which the 
fluid exercises and the volume’v it occupies, a function of the temperature 
only. By taking’ the volume as abscissa and the pressure as ordinate, thé 
cycle of transformation which the body undergoes may be represented by ‘a 
¢ufve known as the curve of saturation. This curve opens out'ttie question 
of the specific heat M defined by the general formula M=T. SPT. The — 
specific heat of a saturated liquid is known to be a rom quantity, | ot data 
xXx—a.—1917. 


476 SCIENCE ABSTRACTS. 
x Comm. from the Physikal.-Techn. Reichsanstalt.}—The experiments up to 
a 200 atmos, pressure [Abs. 866 (1915)] have been extended. up to 800 atmos., 
‘e and as a result the most probable value of the specific heat at 59°5°C, and 
4 
oe 800 atmos, is found to be c,==0°8026. The expirical formula previously given 
[Joc. cit.| is now altered to 10! Cy 2414 + 2'86p +-.0°0005p? — 0°00001064", 


temperatures are very. inadequate and obscure.: Combes, Dupré, and others, 
from, a study.of ,specific-heat. variations, with: temperatpre for water, carbon 
disulphide, acetone, benzene, chloroform, carbon tetrachloride, alcohol, and 
ether, state that, this. coefficient, is negative. ‘at. sufficiently: low. temperatures, 
increases with temperature, undergoes inversion. and: remains positive up to 
the critical temperature... At temperatures. in the neighbourhood of absolute 
-gero, however, very few data are available.. ‘The author believes that more 
complete, and. rigorous application of thermodynamic. principles: will throw _ 
light on these obscure points, and the present paper is ani investigation-of the — 
subject on these lines, The. following hypotheses concerning the: saturated 
state, which have received experimental ‘support, are assumed: :(a) As.the 
increases from absolute. zero. ‘to. the critical ‘temperature, the 
ensity of the liquid decreases, and the density of the vapour grows without 
ftém zéto, thé two densities ‘tending rapidly towards equality 
near thé critical state. (6) In the neighbourhood: of the critical temperature, 
the specific heat of a saturated vapour is positive, but’ becomes negative at 4 
lower temperature. This is: the conclusion arrived at by earlier investigators. 
~~ Byan inspection of the curves it is seen than the ‘entropy of the liquid 
increases continually with the température, and that in consequence the 
specific heat of the liquid is always positive although at absolute zero it 
vanishes, as the author proceeds theoretically to demonstrate. It is shown in 
_ the same demonstration that the’ specific heat of a saturated vapour also 
wanishes at the absolute zero ; while it is positive at very low temperatures as__ 
also in the neighbourhood of the critical temperature, although it changes 
_ sign an even number of times within the interval, thus giving rise to an equal 
number of inversion spa a ache Both specific: heats take a.common value 
at the critical point. 
bodies 4 ‘two inversion temperatares, and two 
_H. H. Ho, 


3147. On the Sie ¥ ihe ‘uae Heat of a in the Neigh- 
bourhood of the Critical Slate. EE. Ariés. (Comptes Rendus, 165. pp. 51-54, _ 
July 9, 1917.)—The essential result of the theory given in a previous paper 
[see preceding Abs.] has been to establish that the specific heat of a fluid 
_ (liquid or vapour) is positive at very low temperatures and tends to vanish at 

absolute zero. ‘To develop the consequences of this theory for more elevated 
temperatures, the assumption has been made that the specific heat of a 
saturated vapour is positive in the. neighbourhood of the critical state. The 
reasons for this assumption have been given previously, although its validity 
is still open to question. Mathias, Duhem, and Raveau held that the specific 
heat of a saturated vapour became infinite, and negative, at the critical point. 
Tt has been ‘démonstrated that this specific heat tends towards negative © 
infinity as the vapour approaches the critical state, but the angular coefficient 
IPT of the vapour-tension curve referred to the axes. of temperature and - 
tension preserves a finite value different from zero even at the critical tem- 
perature, This opens up a discussion of the question of the validity of the 
‘above opinion with respect to an infinite negative specific heat, and whether 
the sign be positive or negative in the neighbourhood of the critical. state 
Cannot be decided on theoretical grounds alone, but necessitates experimental 
_ data. The author points out the delicate character of previous experimental 
‘work in this field, and the liability of calculations based upon. the data b 
inaccurate. He ‘then’ expresses ‘the opinion that 
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‘attacked in a more simple and:-direct way, inasmuch as it scents 
to operate in the immediate neighbourhood of the critical state where | 
mental is so difficult to: perform, ‘but to’ search for inversion ‘tem 
‘tures which should’ be ‘well removed: from the critical point. 
‘would ‘be ‘to take a gaturated: vapour ‘at a temperature well below the critical, 
‘But above the anticipated: inversion temperature, and submit it to a° sudden 
-prolongedexpansion: If the specific heat ‘be negative, this” sensibly 
adiabatic operation will have for primary effect'd’ condensation of vapour 
which after attaining a:maximum will finish by disappearing completely 
temperature lower'than the inversion point. If the specific ‘heat be’ positive, 
then the effect of adiabatic expansion will be to cause any traces of liquid to 
disappear rapidly and ‘to’ superheat the vapour. = a‘series of approximations 
the inversion: temperatures: may'be established. HY 
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Emissivity, of Straight and Helical Filaments, of . wow 
Cobientz, (Bureau of Standards, Bull. 14. pp. 115-181 [Sei Papes No. 800 


inside. of the turn. “of a wound tungster 
3 filament in an atmosphere of ‘nitrogen. . The intensity of the, radiation from : 
‘within the turn of the helix is from 90 to 100 % greater ‘than from. a similar 
area on the outside ‘of the turn. This is accounted for on. the, basis of 
multiple reflection within the helix, This modifies the quality of the light so 
that itis redder than the light from the outside of the turn. There is ap 
indication ‘that the temperature within the helix is higher than on the outsi 

of the‘turh. “A difference in temperature of 200 deg. would be r uired, to 
‘accoutit for the Observed difference in brightness of 90 %, whereas | pyro- 
metric, thefiidl conductivity, and other measurements place this tem 
difference at less'than 6 deg. The observed infra-red measurements on ths 
‘radiation from within the helix and the computed values (obtained on 
‘basis of rhultiple refléction and the reflectivity of tungsten) ; are in close agree- 
ment. Phis is farther’ évidence that the phenomenon is the result of Riv ip 
reflection: ‘were’ ‘made’ with a “Nicol prism, which showed. that th 
‘fight: from ‘some parts “of ‘the of the filament is highly. 

andicatin; that’ the quatity’ of th is, quite different from. that of 
‘body. ‘Phe’ infrdted énergy measuremients also indicate that th | 
VOL. XX.—a,—1917, 
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although the quality of the radiation has been modified by mult%ple reflection 


the helix, it fs not ‘sufficiently ‘similar to'that of black-body- radiation to 


permit of its use in exact temperature measurements by sighting‘an optical 
pyrometer within the turns of the helix. Computations’ of the radiation of 
tuirgsten indicate that, as found previous investigations (see: Abs, 860 


[1909)}, the Wien equation is not applicable to the radiation from tungsten. 
' The actual energy-distribution curves found for the inside and outside oF the 8 aa 


1140. The of Cryoscopic Elevated Temperatures. 
H. Mathews. (Am.Chem. Soc., J. 80: pp. 1125-1198, June, 1917.)—The 
author describes an apparatus for the accurate determination: of cryoscopic os 


is 


data at’ elevated temperatures, ‘The freezing-point tube, surrounded’ by’a 


larger tube to serve as an air-jacket, is placed in the neck of a specially | 


designed flask fitted with reflux condenser and attiched toa manometer. In 
this flask a suitable ‘heating liquid is placed and kept boiling'underadefinite 
ae pressure, ‘The freezing-point tube is thereby kept surrounded by vapour and 3 
efficient heating jacket thus obtained. Theauthorhastested hisapparatus = 
‘by experiments on the freezing-point of solutitns of anthracene in naphtha- 


letie, anthracene in acetanilide, anthracene in benzoic acid, and of anthracene 
‘im Cinnamic acid. Heconcludes that the accuracy of the method seems to be 


limited by the accuracy with which’ temperatures can be read by the ¥ 


~ thermometer. Work on the same lines, but with, the aid of a Pt-resistance 
thermometer, is contemplated. A. F. 


89. pp. 1524-1687, Aug., 1917.)—The authors have determined the heat 


eapacity of liquid ammonia by the method of mixtures, strictly comparable 
- measurements being made with a substance of known heat capacity: The 
containers for the two substances were made identical, and the. quantity of 


the reference substance ‘used was so adjusted that the same temperature- _ : A a 


change was obtained in the calorimeter as with the.substance under examina- 
tion.. Water was used as the reference substance and the. values of its, heat 


capacity as determined by Bousfield have been employed in the calculations. 5 


The mean specific: heat capacity of liquid ammonia was measured for the - 


_ temperature intervals 0°-20°, and 20°-50°. Its value expressed in 16° calories. 
is 1152 between 0° and 20°; and 1°172 between 20° and 50°. The equation = = = = 
for the true specific heat capacity obtained from these data one ittobe : 


4 linear function of the temperature), i is 1144 + 0'0008. A. F. | 


pp. 426-464, Dec., 1915.) Experiments.» by Jaquerod: and Tourpaian 
‘made in ‘the same laboratory (University of Neuchatel), having yielded a 
weight of 8214 gm. per 1 litre of Cl which would give the atomic weight 
of 85°28 (instead of 85°46), the author redetermined the constants. Thechliorine 


M981, Physical Constants of Chlorine, M.Pellaton. (Journ, 


was generated by heating auric chloride. ‘The experiments and apparatus a 


(glass). are described in detail and the results discussed, Vapour pressures _ 
were determined at —78°9°, — 88:8°, — 21‘2°, and above 0° up tothe critical tem- 


"perature which is ‘found to be 144°; the critical pressureis 761atmos,the 


critical density (not previously determined) 0°678 or vg == 1°745. The.formule 


found for the densities of the liquid and of the saturated vapour are of the 
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game type. . ‘The heat of. vapo 

is calculated fromthe vapour pressure after Clapeyron. On. the. whole 
@hlorine behaves ‘like; a normal substance. It, varies little with. the tem-_ 
perature and at the critical point f= Taplp,. dT = 6°56 ; the ratio of the 


critical, density to the. theoretical densityZis 8°685(CO; = 8:59); the Trouton 


‘constant is 20°67, nearly normal ;, the vapour tension curve is normal... There 
is thus. no,evidence of ‘polymerisation, and the fact that the weight:per litre 
yields too small an atomic weight, would ,be against association ; yet there 
remains an uncertainty requiring further investigation. . The author also 
determined the dissociation pressure of AuCl, between 140° and 260° ; it was 
Geom 4°5 to 981 mm. within these limits. 


4452. Parlial Separation by Thermal Diffusion of Gases of Equal ‘Molecular 
‘Weight, S. Chapman. (Phil. Mag. 84. pp. 146-151, Aug., 1917. }-If a 


temperature gradient be applied to a mixture of two gases diffusion takes place, | : : 3 


this being independent of non-uniformity of composition, or of the action of 
external, forces [see Abs. 794 (1916) ; 147 (1917)}. Experiments in confirma- 
tion.of this have already been. published [Abs. 518 (1917)]. This ‘ ‘thermal 
diffusion.” effect, should be greatest when the gases are mixed in. equal 
proportions by volume, and when the masses, and diameters of the. gas 
molecules. are most unequal. It. vanishes . altogether, for Maxwellian 
molecules, i.¢. for point centres of force, varying inversely as the fifth power 
of the distance ; also when, the-masses and diameters (or laws of interaction) 
of the two sets of molecules are alike. 

Thermal diffusion offers a method of partial separation of. gues 
: electrically neutral and of equal molecular weight, provided the diameters of 
the molecules or laws of interaction are not identical. If the molecular 
‘masses are unequal and the diameters equal the heavier gas diffuses towards 
the cooler regions. When the masses are equal but the diameters unequal — 
the larger molecules diffuse in that direction. Formule are ‘given together 
with numerical examples in illustration: In the case of a mixture of C,H, 
and N; of approximately equal molecular weights, the molecular radii, 
deduced from the coefficients of viscosity on, the hypothesis that the 
molecules are rigid elastic spheres, are as 2°89 :.1°64.: If the. mixture: be 
placed in a tube with its two ends at temperatures 200° and 544° abs. the 
percentage difference of composition in the steady state: would be 1-22 %. 
By successive operations of thermal diffusion a very appreciable difference of 
relative proportions.could be produced in the mixture, Whether this method 
could be applied to the separation of radio-active vi tg - _ equal 
the author is not prepared to says: B. 


‘1158. Thermodynamic Cycles with variable Specific Heat of ee Substance. 
Ww. J. Walker. (Phil, Mag. 84. pp. 168-174, Sept., 1917.)—The paper deals 
- with those thermodynamic cycles which are of special interest in internal- 
combustién engineering science. Assuming’ that the variations of the two 
specific heats of a gas with temperature are given by linear formulz.and that 
their difference is constant at all temperatures the author obtains, by an 
extension of Lees's method of analysis [Abs. 1678 (1915)}, a. closely approxi- 
mate and fairly simple expression for the thermal efficiency of the dual com- 
bustion cycle (#.c. one in which the heat is supplied partly at constant volume 
and’ partly at constant pressure and is rejected at constant volume). From 
this expression the efficiencies of the constant-volume: and constant-pressure 

can be deduced at once, ¢.g.: by supposing thatthe pressures at the 
two ends: of the constant-volume line are equal this 
VOL. XX.—A.—1917, 
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ship is pointed out. the efficiency for these cycles 
given, and that for. the Carnot or constant-temperature cycle.” 0, 


"1154. Some Vapour’ es at’ Low Temperatures. G. Ai Burreit 
‘W. Robertson. (Bureau of Mines, Techn. Paper No.” 142. [8%/pp.], 
Washington, 1916.)—The substance tinder test is confined ‘in a glass bulb, 
_ joinéd above on one side to’a Tépler pump and on the other toa mercury 
manometer. The bulb is:immersed in. a Dewar flask charged with liquid 
casitig-head gasoline; ‘which: is cooled: by passing: sliquid air;into an, open 
tube, dipping into the bath the arrangement is that of. Henning’s thermostat 
{see Abs, 826 (1918)] ‘and pentane thermometers. were also used, as in. the 
Reichsanstalt, reading down to —.195°\C... The. gasoline turned into a jelly at 
175°. Vapour pressures were determined, at temperatures below the normal 
boiling-point and at pressures ranging from.760 mm. down tol. mm, of mercury, 
the substances being specially purified: partly by fractional distillation. The 
calibration is described, and tables of vapour pressures ate given for ethylene 
(boiling-point. re-determined, 169°2° abs.), ethane, acetylene, isobutane, 
pane; propylene, normal butane, ammonia, nitrous oxide. (boiling-point re, 
determined, —88-7° C:), sulphur dioxide. Vapour-pressure curves are 
from the tables after Nérnst,; In most ones of the detern 


1485, Calenlation of the Consianis of Radiation Equation’: An 

eantion of the Theory of Least Squares. H. M. Roeser, (Bureau of © 
Standards, Bull. 14. pp, 287-258 [Sci. Papers, No, 804], 1917.)—Doring the 
past few years several ‘methods have been proposed fot determining from 
experimental measurements the constants of Planck’s equation for the dis- 


tribution of energy in the spectrum of a uniformly heated enclosure or black 


body. The equation is E where E is a measure of 
the energy, .d. the wave-length, @ the absolute temperature, c, a ‘Constant. 
depending on’ the , units in which E is measured and giving the scale of 
ordinates, and. te a. constant which affects the shape of the curve and is some- 
times called the “constant of spectral radiation.” On account of the ease of 
elimination from computations and its minor importance in indicating the actual 
distribution of energy, passing mention is usually deemed sufficient for ¢. 

Several methods have been offered for the computation of the more fiiporkant 
from observed data on and at constant temperature or E and) at 
constant wave-length. Recent discussions have been devoted to » observations 
at constant temperature, the curve in this. case being called an “isothermal,” 
and the methods of solution differ mainly in the manner of combining observa- 
tions and in the use of correction terms to the transcendental expression for 
_ ein terms’of the other magnitudes involved. Some variations have appeared 
in the results given by these different methods. Van Orstrand has suggested 
as a remedy.a solution: by least squares, and the present. paper contains an 
attempt to utilise thissuggestion. A method of attack is indicated and a least. 
Square solution for the: constants made, using some of the data that have been 
employed in the past to determine c¢ by other methods.: Theoretical reasons 
why the results of some of the previous investigations differ are included... A 
least-square reduction of a set of observations of the Planck radiation-equation. 
type has been effected’ by taking logarithms.of both sides and assigning 
proper weights ‘to the transformed ‘equations. The method of assigning 
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for Cy the method $0 as to ay 
the least-square value has been shown. A numerical demonstration is given 
that the proposed system of. weights applied to an arbitrarily selected set of 
two-point calculations leads to a result which approximates the least-square 


ee §. Ornstein ‘and F. Zernike. (K. Akad. Anisterdam, Proc. 19. pp. 1812- 
$815,;°1917.)—From their-article in the “Encyclopadie der mathematischen 
‘Wissenschaften the following statement by Onnes and Keesom is quoted :— 


“On ‘approaching the critical’ point (liquid-gas) ‘density-differences. appear, 


which, on the Boltzmann-Gibbs’ principles are:due:to rising compressibility. 
- Qn developing the equation’ of state for the neighbourhood: of the critical 
point, new terms arisé which possess a special significance ‘in this zone, while 
having no further value in'zones ‘beyond. During:a gradual displacement: or 
distortion, affecting the whole diagram, the terms'in the equation of state 
referred ' to above point to the conclusion that the properties in the critical 
zone deviate in an observable manner from those which should. be eo 
between: states lying in the neighbourhood. of the critical 

e.” Onnes and Keesom assert that they have found deviations pointing 

_ to such-like cases, and they have tried to account for the special phenomena | 


at the critical point by adding a function of disturbance to tfie equation eee 


_ state which takes specially large values at the critical point. In the present 
contribution the. authors attempt to establish that there can be no question 
about a function of disturbance caused by the accidental ‘deviations of 
density. They derive a formula which shows that if deviations of density — 


. are taken into account, a new term appears in the equation of state, which, 


however, is not equivalent to the function of disturbance evolved by Onnés 
‘and Keesom. The special character of the new function in the neighbour- 
hood of the critical point causing the clustering tendency there to become 
very strong, consists in the fact that this function gets perceptible values for 
_ points far outside the sphere of action. The anthors deduce that the abnormal 
_ character stated by Onnes and Keesom cannot be page by a function of 
as a consequent of the accidental deviations, H. bis Ho, 


“1187. On the Dieterici of State. ¥F.H. MacDougall. (am, 
Chem, Soc., J. 89. pp. 1229+12985, June, 1917.)—In a recent. article: [see 
Abs. 684 (1916)] the author has discussed the Dieterici equation of state, 


— and applied it to a number of substances including 


isopentane, carbon dioxide, and hydrogen. ‘Various methods were developed 
_ for calculating the values of the constants @ and.6, below, at, and above the 
critical temperature, and formule were deduced. connecting the pressure of 
Saturated vapour andthe latent heat of vaporisation with the densities of 
liquid and saturated vapour. In the present paper the author brings forward 
an additional method of calculating “a” and urges strongly the advantages, 

both theoretical and-practical, which the Dieterici equation has over. any 
equation of the van'der Waals type. The author opines that the chief cause 


Of the failure of van der Waals’ equation to be:much more than qualitative in 


its application, is ‘to be sought in the formof the function assumed for the 
_ “eohesive” or “internal” pressure, This view: is: confirmed, bya careful 
study of ‘Boltzmann’s results: in his kinetic theory:of -gases. . The Jatter leads 
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the author determines their’ natare}’ the’ ic 


basis. ‘He finds that’ increases as the critical temperature is approached, 


 féaches a maximum and then’ decreases, while @ always decreases with’ rise 

in tempetature. Bakker’s work on surface films is next reviewed, and followed 
‘By a reference list of equations. The heat of vaporisation is dealt with and 
the ‘inferéncé drawn ‘that’ b does vary slightly with the volume when the 
latter i8 that of the substance in the liquid state. The paper concludes with 
an account of ‘the new method for calctilating a, and the verse obtained are 
compared: table with those calculated by other H. H, Ho. 


1468. Contributions to. the Kinetic Theory of Solids. The Thermal Pressure 
of Isotropic Solids: L.&. Ornstein and F. Zernike. (K. Akad. Amsterdam, . 
Proc, 19: pp. 1289-1294, 1917 Debye. has developed a theory. of the 
equation of.state. of solid snatter, in: which be assumes as a physical principle 
that. the: forces between the molecules i in solid matter are. not quasi-elasti 
-but depend also on higher powers. of the deformations. He, points: out that 
only. this principle. enables. us to, understand the expansion of solid matter 
which gains energy under, constant pressure. This assumption enables him 
to. give a deduction of the Griineisen theorem about. the connection between 
ithe coefficient of ‘expansion and the specific heat. Debye calculates the free 
energy ofa solid body with the help of a: canonical ensemble, using the 
method. of normal vibrations, and introducing from the outset the hypothesis 
‘of energy-quanta. The present paper indicates another method of evolving 
the equation of state with the aid of the physical principles of Debye, The~ 
-qnantum-theory i is applied to the. final result if it is required for low tempera- 
‘tures. Since Debye has introduced. the replacement of the space-lattice of 
vmolecules in, the calculations, and; Born. has verified the validity. of . this 
artifice, the present author in, considering the isotropic body uses the: con- 
-tinuum, as.a limiting .case. For explanation he treats the case of a row of 


points, and performs the transition to a continuous bar, The method consists _ 


‘in determining the thermal pressure, i.¢. the pressure that is required to keey 
constant the volume of a solid, body which i is gaining. heat. First a row of 
n equidistant points is. investigated, and this is followed by an approximation 
to a-continuum whereby. a bar. is. considered. in which the elastic qualities 
depart from:.Hooke’s law. The. same results are then obtained by applying 
the. method of normal vibrations... Finally, the thermal pressure of ‘an 
isotropic -solid. body. is determined. The result. obtained agrees with the 
found by van. Everdingen. 
LL. The unimpeded spreading of Heat even in Case of Deviations from Hooke’s 
(K. Akad. Amsterdam, Proc,19, pp. 1205-1804, 1917.)—In a supple- 
iment to /his lecture on the equation of state of the. solid body, Debye has 
endeavoured to make a qualitative calculation of the coefficient of conduction 
_of heat. . The. estimations, however, are only approximate, and Debye points 
out that they should serve.as a first orientation only. The present authors now 
-attempt to. obtain an. accurate calculation of the conduction of heat, while 
,adopting modified. procedure. Debye's principle is that in an ideal solid 
body, i.¢, a. solid for which the elastic equations would be linear, various pro-. 


gressive waves may exist independently of each other, like the electromagnetic S 


waves in a field of radiation, This implies that a heat-motion occurring on 
one side of the solid spreads unimpededly through the solid, so that the 
_density of energy becomes,equal in all parts of the solid, If the solid is in a 
stationary state, the. temperature will thus be. everywhere the same, even if 


continually a current-of energy moves thr. igh the solid in a definite direc- : 


Hence Debye emphasises dictum, 
XX.—A.—1917. 
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tion: of the ideal solid body is infinitely. great. ‘The author opines that in — 
several regards it is preferable to formulate the rule in this way : The ideal- 
solid: body does not show auy resistance to heat, That a real solid body does 
show resistance to heat, Debye ascribés to the fact that the elastic. equations 
are not perfectly linear... Therefore various. normal vibrations cannot be 
strictly superposed, and: it is conceivable. that waves running in different 
ditections, so to say, oppose each other.. Debye has succeeded in deducing 
indirectly a scattering, and, consequently, a suppression, of the running waves. 
The present authors in their endeavour to state more directly the connection 
between resistance of heat and non-linear terms of the elastic equations of 
‘ motion, have failed. They have formulated the problem, however, because 
of its importance on other grounds. Where Debye introduced the great 
‘simplification Of considering longitudinal waves only, for'a more strict calcu- 
lation only such ‘waves as run iti a special direction should be examined. » In 
the case of the longitudinal waves ofa thin’bar, the movement may be tepre- 
sented by a superposition of normal-vibrations, and it is necessary: to suppose 
hereby a special statistical distribution of the energy over the different vibra- 
tions. At a high temperature equipartition may be assumed at first sight 
without troubling about how it occurs, but ‘it is remarkable that in this case 
there can be no question of equipartition establishing itself as it occurs in a 
gas by the collisions, since duting the movement the energy of each normal- 
vibration remains constant, so that any method of division continues to exist 
permanently. Statistically stated this is: Time-ensemble and microcanonical 
ensemble are very different from éach other, and consequently are not prac- 
tically equivalent. This difficulty, which is “essentially connected with. the 
existence of normal-vibrations of the’ ‘system, disappears as soon as non-linear 
terms of higher order are introducéd' into the équation’ of motion. When 
these terms are very small, and this is sufficient, then one may speak of the 
quasi-normal vibrations of the system, and, during a ‘shoft interval; ‘these 
quasi-normal vibrations behave at first approximation like normal-vibrations, 
| but the non-linear terms, however, bring’ about a slow exchange of energy 
‘between the quasi-normal vibrations. The authors record some: positive 
results showing the non-existence of a héat-resistance, even ‘if deviations 
from Hooke’s law appear. They confine themselves to the linear problem, 
‘so that it still remains uncertain whether the conclusion holds really for 
8, dimensions. The latter leads to some principal errors in Debye’s calcula. 
‘tion, which point to his results not only being merely qualitative but quite 
illusory in the authors’ opinion. It is shown that waves in different’ directions 
‘ran over each other without any exchange of energy, and, as a consequence, 
‘there’ is no fall of energy along the bar, i.e. no heat-resistance. The final 
conclusion’ ‘drawn is that the: molecolar tie 
‘Temains entirely open. 
‘TH. The Equation of State the Isotropic Solid. (K: Akad. 
Proc. 19. PP. 1804-1812, 1917.)—In this section the authors employ the method 
developed in Part I for the determination of the expansion in order to deduce 
‘the equation of state, i.2. the connection between the’strain and the stress in. 
‘its dependence on the temperature. Only the simple case has been dealt. 
with in Part 1, and a quite analogous deduction is now used to find the 
“stresses of a solid which has been deformed at the absolute zero. - The only 
‘difference from the former case lies in the fact that by this strain the solid 
| _Benerally departs from exact isotropy, and a more ample calculation is neces- 
“sary in the case of shearing. It is then shown that the equation of state is to be 
found by the aid of thermodynamic relations from ‘the specific heat of solid 
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Vibrations Air in Pipes ond: the ths 
6. Schweikert. (Ann. d. Physik, 52) 4. pp. 888-897, May 10, 1917.)—A 
mathematical treatment from which the following conclusions are drawn’ ++ 
(1) By Constant ratio (¢) of densities of neighbouring air slices, the linear 
dimensions of the waves vary with the square of the relative speedsof the 
two slices, (2) By constant values of the ratio of the densities of the. air 
slices, i,¢. by unchanged amounts of the same powders, the length of the dust 
waves (or pitch of the ripples) varies directly as the square of the relative 
velocities of the air slices. (8) By constant amplitude of vibrations the pitch 
the ripples varies inversely as [See Abs, 228 (1916).]. E. 


1160. “ Wolf-Note” on Bowed Instruments.” Je Ww. Giltay: (Phil. ‘Mag. 
88, p. 586, June, 1917. )—The ‘author expresses interest in the paper by ©. V. 
Raman on this subject, but does not agree as to the cause of the mate-effect. 

_ Raman says “the explanation of the effect of a mate on the tone of the instru- 
' ment is chiefly to be sought for in the effect of the loads applied on the fre- 
quencies of the principal free modes of vibration of the bridge and associat 
parts of the belly. ” The present author supposes the change of pitch of thie 
note of maximum resonance of bridge, belly, etc., will be practically the same 
whether the bridge is ‘loaded at its highest part or as low as possible and near 
- to its left foot. “Yet the difference of tone-quality is very large, as was shown 
by himself and de Haas ; in the first case the sound is strongly damped (the 
ordinary mute-effect), whereas in the second case only a very slight damping 
of the G-string is noticeable. Further, though the fall of pitch of the reson- 
ance note, caused by a mute, might explain an alteration of timbre for those 
‘notes whose pitch approaches that of the (lowered) resonance note, it is felt 
difficult to accept this explanation of the great change of tone-quality of the 
ere) notes on the E-string. [See Abs. 404 (1910) and 1866 (1916). st 


ae 


I, B. Crandall. (Phys. Rev. 10. pp. 22-88, July, 1917.)—The authors have — 
found that the thermophone, together with a suitable supply of alternating 
current, can be used very conveniently as a precision source of sound-energy. 
Since the previously-published material’ on this electrical-acoustic effect is 


largely qualitative, the present paper includes a quantitative theory, and 


shows how the instrument can be adapted to acoustic measurements. A 
simple form of instrument has a Pt-strip 7 x 10~° cm. thick ; this fits into 
terminal clamps connecting it with the current leads, the whole being 
mounted on a fibre base, If used with a pure alternating current I sin ft, 
the heating effect is proportional to. RP sin*pi =4RI* (1 — cos 2p/), so 

that the acoustic frequency is double the electrical. If it is desired to 
make the acoustic wave follow the alternating-current wave without intf@ 
ducing the double frequency, resort must be had to a superimposed direct 
current several times as large as the amplitude of the alternating one. 
Thus, if a direct current Io and an alternating one I’ wee are used to ae 
the heating effect is proportional to 


singh = +41) + sin pt — con 


“From this it is evident that the term can. be 
VOL. XX.—A,—1917, 
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negligible by suitable choice of and I’. 


from the periodically heated strip is then developed, 


An account is next given of experimental tests, the results of which are 
in substantial accord with the theory. It is claimed that the thermophone 


is adapted to two classes of service, namely : (a) asa precision source of sound 


at any frequency ;. (6) as a source of: sound of known relative loudness at 


E. C. Wente. (Phys. Rev. 10. pp. 89-63, July, 1917.)—A description is given 
of a portable transmitter, of the electrostatic type, which is specially adapted 
for measurement of sound intensities over a wide range of frequencies. A 
theory of the transmitter is developed by which its operation can be pre- 
_ dicted from a few simple measurements. Theabsolute calibration of such an 
instrument shows its efficiency to be practically uniform for frequencies up 
to 10,000 cycles per sec. ; the results are in accord with theory, When pro- 
[See preceding Abs.) | E. H. 


1168. Maintenance of Vibrations by a Periodic’ Fiela > Force. 
‘Raman and A. Dey. (Phil. Mag. 84. pp. 129-187, Aug., 1917.)—The 
. effect of a periodic field of force on the motion of a body subject to its 

influence was discussed by one of the present authors [Abs. 1081 (1915)], 2 
one of the results of outstanding importance noticed being the series of — 
Special relations between the frequency of the field and that of the steady 
vibration possible under its action. It was shown that the motion is capable 
of being maintained when its frequency i is either equal to, or is 1/2, 1/8, 1/4, 
_1/6, or 1/6 of the frequency of the field, that is, any submultiple of it, bat not 
“when. the frequency has any intermediate value. The experimental work 
and theory published in that paper related to the motion of a system with 
only one degree of freedom, the period of free vibration of which is deter- 
mined entirely by the field. The vibrations were those of the armatare 

a synchronous motor of the attracted-iron type when not in rotation, under 
the influence of the magnetic field due to an intermittent current. ‘Recently, 
when experimenting with the electrically-maintained vibrations of wires, the 
authors have noticed certain interesting effects which may be classed with 
the phenomena referred to above, but which merit separate discussion in 
view of the fact that the system in this case. nisthiniagapsciasik amped 
own, quite independently of the field... 

The present investigation relates to the vibrations of a steel wire about 
2m. in length, stretched vertically under an adjustable tensiom, and subject 
to the transverse periodic force exerted by an electromagnet placed near 
some selected point on it. The electromagnet was excited by an intermittent 
current from a fork-interrupter whose frequency-was usually 60 per sec.. The 
forced vibrations (having the same frequency as the intermittent current), 
which are usually excited in the first instance, when the tension of the wire 
is adjusted for resonance, are of the same form as those described by Klin- 
kert in a paper on electrically-maintained vibrations [Abs. 1888: (1698)]. 
- :It ds noticed, however, that when the.tension is such that the wire 

vibrates in two, three, or a larger number. of segments, and the electromagnet 
is not too far away. from the wire, ihe motion of the usual type first set up is 
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and the changes to a value which 
Of the done ascring of the fork. For instance, if the wire pant divides up 


_ frequency of the alters to 80. ‘Salary, if the wire vibrates 
in three Segments, the frequency changes to 20 when: tHe instability sets in : 
when-the initial vibration is;in four segments, the frequency changes to 
either: 80-or. 15 according as the. instability does or does not result i ina move- 
ment of the centre of the wire,andsoon... . 
To enable ‘the-frequency of the field. to be compared with that of the 
motion set up by it, the vibration-curves of some selected point on the wire 
and of a small style.attached to,.the fork-interrupter are. simultaneously 
recorded on photographic paper. Six records are reproduced. They repre- 


= sent, respectively, cases in which the frequency of ihe vibration is equal to 


_ thatof the field and.1/2, 1/8,.1/4, 1/5 and 1/6 of it. Excluding the first, which 
is.of the usual type, these records are typical of those secured at a fairly 
early stage of the. progressive change of vibration-form, the electromagnet 
being placed.-at about 1/8 of the length of the wire from one end, and the - 
point of observation being at. a. similar distance from the other end : the 
record in each. case, which represents the. vibration of the. wire, shows a 


the vibration ‘of such which is possible in 
advance of any knowledge of their geometrical shape. The paper is specially 
offered’ to those. engaged in acoustics, in:the development of time-keeping 
devices, or-in problems of engineering construction: where resonance has to 
be avoided. Others may find the paper suggestive in showing what can be 
done: by combining dimensional with ordinary: physical reasoning in cases 
where either alone: would ‘fail... This paper follows the lines of a previous 
one on“ The Stiffness of Elastic it may asa 
{See Abs, 1189°(1916).} 

frenency: of a single ‘body, and (2) its’ change with temperature, (8) the 
relation of frequency to stiffness, (4) of a. aystomy (6) 
its: change with temperature. 

‘These expressions aré then to special (a) waves 
in an infinite elastic plate, (6: temperature compensation of ordinary tuning- 


| (c) telephone diaphragm, (d) balance wheel of watch - 


1166. Fust I ntonation of Musical Scales. G. Sizes. (Comptes Rendus, 
165. pp. 264-267, Aug. 18, 1917 .}—Dwells upon the inherent difficulty of 


_. attempting to realise in keyed musical instruments the theoretically just 


intonation. [See Abs, 1178 (1918).] E, H. B. 


1106); Abnormal Propagation of in s. Fultwhare, (Monthly. | 
Weather Rev. 44, pp. 486-489, Aug.; 1916.)—Discusses, the regions of audi- 
bility: of: volcano explosions on. certain so. inde levels, 
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THEORY, ELECTROSTATICS, AN D ATMOSPHERIC ELECTRICITY. 


1167. “Magnetisation of Iron, Nickel, and Cobalt by Rotation. §. J. Barnett: 
(ee Rev. 10; pp. 7-21, July, 1917. Paper read before the Am. Physical Soc., 
Dec., 1916.)—An extension of previous work to other specimens of iron and 
to cobalt and nickel. The new work described in this paper has been done 
by the magnetometer method. Diagrams of the important parts of the 
apparatus are given, < also reproductions of actual photographs of it, Every — 
set of observations gave the sign of H/n negative like that of 4m/e for an 

electron, (It was previously shown that the rotation of a body with angular 
velocity » revs. per sec, is equivalent to putting it in a magnetic field of 

intensity H, such that H/n==4xm/e). The mean magnitude of H/n is in all 
cases. somewhat less than the accepted magnitude of ‘4am/e; H/m ranging 
from 5-1 to 65 x 107 é. m. unit against, for 4xm/e, 1 10-" m. unit. “The 
investigation must be taken as ‘confirming the above’ equation both qualita 
tively and quantitatively on the assumption that only electrons are in orbital 
~ revolution in the molecules of all the substances tested: It shows, moreover, 

t the effect is independent Of the size of the body in rotation, which is an 


“1168. the | x Utier. (Phys. 
Pa 18. pp. 847-851, Aug. 1, 1917.)—Mathematical discussion of Hertz’s 
and the relativity principle of Einstein. ELH. B. 


1169. Instability of Electrified Liquid (Phys. Rev. 
io: pp. 1-6, July, 1917.)}—In a recent paper [Camb. Phil. Soc., Proc. 18. p; 71, 
1915} ‘a brief description was given of the appearance of a liquid surface” 
undergoing disintegration owing to instability arising from an electric charge. 
_ The observations recorded were made in connection with some experiments 

on the electric discharge from liquid surfaces and the work was confined. to 
eye observations, through a microscope, of the surface in question when this — 
_ was illuminated by the light of a spark from’a Leyden jar, Some of the 
_ phenomena appeared to be of sufficient interest to warrant the making of a 
more accurate record of them by the aid of photography, and the present 
_ paper deals with a few results which this method has produced. Reference 
must be made to the paper quoted above for details of the apparatus used. 
Briefly, the apparatus consisted of a vertical glass tube, 0:92 mm. diam. Sana 
from its upper enlarged end by rubber tubing to a reservoir of the liquid. A 
drop of liquid at the lower end of the small glass tube was the part under 

observation. The liquid was charged to several thousand volts from a static 
‘machine, and a grounded plate was placed about 2 cm. below. the end of the 
glass tube, Ethyl alcohol was used for nearly all of the experiments inasmuch 
as water is not a convenient liquid for showing some of the phenomena, 
_ because, owing to its high surface tension, the potential at which instability 
of its surface is first obtained in air‘at atmospheric pressure is nearly the same 
as that at which an electric dischargé begins. The source of light mostly 
employed in taking instantaneous pictures of the liquid was a condenser dis- 
charge between magnesium electrodes in air. For some of the exposures the 

xx.—A.—1917,, 
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T. Wilson's “WHEn the liquid’ is tihelectrified and the 


supply reservoir raised until liquid issues from the end of the tube at a certain 


slow rate, then drops with a diam. larger than that of the tube will form, 
break off, and fall away. On electrifying the liquid sufficiently atid lowering 
the reservoir to keep the outflow the same as before, the drops will be drawn 
ont into a more or less cylindrical form before they break from the tube. After 
severance, these cylindrical piéces will coalesce into drops whose diam. may 
be considerably smaller than that of the glass tube from which they came. 
When, however, the electrification is increased toa point where the electric 
force at the surface of the liquid attains a certain limiting valie, which 


depends upon the surface tension of the liquid and the radius of curvature of 


its surface, then, irrespective of whether df not the liquid pressure is sufficient 


to force liquid out of the tifbe, the surface becomes unstable and any slight _ 


accidental displacement of the surface results inia rapid increase of that dis- 


placement. This condition is first reached at the lower end of the drop where — 


the electric density is greatest. . What happens is that the liquid at this:place 
- ‘pulled outinto a fine thread which eventually breaks up into minute drops. 
series of in har oye the various 


DISCHARGE: AND OSCILLATIONS, 


Re 


"4170, Industrial Application. of Electrons, -J. J. Phomson. 


ing, 108: .pp. 562-563, June 15, 1917. Discourse delivered. before the Roy. 
Inst.)}—Deals with the mode. of a: and. its, 
applications as amplifier and as generator.’ . oh 


‘Effect of the Earth's Curvature on Wireless A. Sommier- 
feld. g ahrb. d. Drahtl. Tele. 12. pp. 2-15, June, 1917.)—The problem of the 
transmission of signals along the curved surface of the earth has been con- 
sidered by many authors, This articleis mainly concerned with the distances 
of transmission given by v. Rybczynski [Abs. 1489 (1918)], Nicholson, and 
Austin, New mathematical approximations are employed, and the expression 
obtained is compared with the ones given by the authors referred to, The 
- author concludes that the daylight transmission distances can be explained 
without the aid-of a reflection of the waves in the: upper layers of the 
atmosphere, and that the reflection theory may be considered to explain the 
and variable transmission obtained at A. J. 


| 4. 


ELECTRICAL PROPERTIES. AND INSTRUMENTS. 


4172. Temperature Variation of Electrical Conductivity of Mica, 
pane” (Phil, Mag. 84. pp. 195-204, Sept., 1917.)—In previous experiments 
on the dielectric constant and electrical conductivity of mica in intense fields, 
- the author found that the conduction current accorded well with the formula 
c= aXe™, where C is the current density, X the potential gradient, and 

a@ and b are constants. It was also then suggested that the occurrence of the 
exponential term might. be connected with a distribution. of electronic 
velocities in accordance with Maxwell’s law [see Abs. 1070 (1916)]. | 


- The results‘of the present further experimental work confirm the above © 


formula. For the specimen previously used a was approximately proportional 
to the 16th power of the absolute temperature over a range from 0° to 47°C., 


* 


and b was independent of the temperature. For another specimen, a was 


proportional to the 15°47th power of the absolute temperature from 50°5° to 
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t of the. temperature. Although the yalues of a 
were widely different in the two cases, those of b were almost identical, The 
fact that b is independent of temperature does not agree well with the sugges- ‘ 
tion that the exponential term is due to a distribution of electronic energics 
in accordance with Maxwell's B. 


1178. Measurement of Small ledabintices in Condensers: 
| A. (Phys. Soc., Proc. 29. pp. 845-858, ‘Aug., 1917.)}—The methods 


Of measurements described are developments of the method of testing. trans— 


formers described by the author some years ago. They are based on ‘the use 
of the “ elementary pair” consisting of a mutual inductance associated with 


aresistance. A number of connections are given that are suitable for the 


measurement of small inductance$. Arising out of the discussion of the 
_ “elementary pair” it is shown how it may be sé dimensioned as to form a 
transformer, the ratio of current transformation of which is constant for all 
_ frequencies and wave-forms. When using leaky condensers in the:tests it is 
possible to compensate for the loss in the condenser, and measure the con- 
_ denser losses by the addition of an auxiliary closed circuit.. Condensers thus 
compensated may be used together with mutual inductance as previously 
explained [Abs. 8208 (1912)], as wave sifters to suppress a oe of any 


1174. Mulliple Braun Electromeler. Béxety. (Zeits. Instrumentenk. 
87. pp. 161-158, July, 1917.)—The author discusses the reasons for the non- 
linearity of the scale in the ordinary type of Braun electrometer: the scale _ 
divisions (for equal voltage-differences) become rapidly smaller for decreasing 
voltage. Since the explanation depends on the mathematical properties of 

_ Coulomb'’s.law, the non-linearity of the scale comes from the. 1/r* factor in 
_. K==aq/7 where r=distance apart of the electric charges). Extending this 
principle to the case of an electrometer with “n” moving plates ; in this case 
the factor 1/** (for a single moving plate) becomes (for “ moving 
plates). Thus the sensitiveness has been increased n* times, 
In order to demonstrate the principle, the author has constructed a multi- 
A. 


3075. with Photoelectric Cells. (Physi. Zeits. 
18. pp. 214+225, May 15, 1917.)—-Results are given of various modifications of 
photoelectric cells, chiefly potassium cells with or 


Abs. 128, 1871 (1914). 


1176, The Electrical J.J. Thomson, (Engineering, 
108. pp. 455-456, May 11; 478-479, May 18; 508-505, May 25; 527-528, 
June 1; 549-550, June 8; and pp. 578-575, June. 15, 1917. ‘Lectures delivered — 
before the Roy. Inst. Electrician, 79. pp. 814-815, May 25, and pp, 505-507, . 
June 29, 1917.)—For the description of the numerous experiments whi 
were out the lectures the must be referred to. 

H. W. 


| "ALTERNATING CURRENTS ann MAGNETISM. 


Residual Magnetism and Magnetic Shielding. E. Wilson J. w. 
(Roy. Soc,, Proc. 98.-pp. 898-412, Aug. 1, 1917.)—Continaing a 
research on the magnetic: shielding of large spaces [see Abs. 1289 (1916), and 
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the four shells of the, shield, 
tisation by. reversals fails fo be completely. effective if 2 constant 
magnetic field, such as that of the earth, is present at the same time.» Com- 
plete removal of previous magnetic history of the shells has been found 
possible, provided that during the preliminary demagnetisation ‘of the shells 
the earth’s field on them is annulled. The magneti¢ shield described in the 
earlier papers has now the degree of shielding required by theory ; it is 
capable of reducing the earth’s field to an order as low as 0°001 c.g/s., and its ; 
properties . do not change appreciably with lapse of time. The well-known 
fact. that, iron fal hs by a large force, and subsequently tested for per- 
meability at.a lower force, shows diminished permeability at the lower force 
gives, in combination with these results, an interpretation of the increase of 
manifested iron when tested within a shield, 
E. A 


K, Honda and T. Murakami. (Téhoku Univ., Sci. Reports, 6. pp. 58-70, 
July, 1917..—A magnetic, thermal, and microscopic the 


O47 0016. (0016... 0°20. | 0°24 5-38 


of the are in the paper (a) a series of of 
magnetisation-temperature taken a and an 


Slow 


Heating ...... 20° to 
Cooling 20°<—60m—>650°<—2h to 8h— 


(0) heating cooling curves ‘taken’ by means of a ttansformation-point 
indicator constructed by Leeds and Northrup; (c) 12 microphotographs- 
showing. the ‘structure under various conditions, The three methods of — 
analysis agree with one another, and lead the authors to the following con- 
clusions :—{1) In magnet steels the presence of two carbides, Fe;C and 
WC, is probable. (2) These two carbides can exist either as a double carbide 
_ separately accotding to the heat-treatment. (8) If the specimen be once 
heated to 800°-900°C. and then slowly cooled, the two carbides exist as a 
double carbide. (4) Above Ac; point the double carbide decomposes into its 
components, both dissolving in austenite, and remaining as such up to about 
900° C. (5) On further heating, WC dissociates into W and C, both remaining 
dissolved in austenite. This dissolved carbon forms with iton the iron. 
cementite in solid solution, .. The degree. of. dissociation increases with.rise of 
temperature, and becomes.almost complete at about 1100° C.. (6) By cooling 
the specimen from.a temperature higher, than.1100° C,. with the normal. rate, 
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© the ferrite-dissolving tungsten separates from the solid solution, continuing to 


‘yee : value that the eutectic Al transformation becomes possible. Then this trans- 
: ee formation takes place somewhat abruptly at about 600° C., and iron cementite 


tus 900°C, this recombination of the two carbides takes place on cooling, (10) If . 
the specimen, previously heated to 1100°C., be kept constant at about 700° for 


about 550° the retarded A8 transformation begins to take place, and with it 


do. so for some 60 deg. till the concentration of the solution reaches such a 


Gs set free. (8) It is very difficult to make the two carbides combine during . 
the process of slow cooling if the max. temperature exceeds 1100°C, (9) If, , 
however, the specimen be cooled to room temperature and reheated to g00?— ol 


a sufficiently long time, the dissolved W gradually takes C in iron cementite to * 


_... form tungsten cementite, and Al transformation takes place at this tempera- . a a 
ike sae showing that the effect of Wi is to retard the transformation. ible 


d. Physik, 52. 6. pp. 657-664, July 17, 1917. )—Description of an electromagnet 


1179. Large Electromagnet of Simple Construction: Svedberg. 


- of simpler construction than those of Weiss and Du Bois, on whose data the — a 
og ~~ author’s calculations are founded [see Abs. 1090 (1907), and 2115 (1909)]. The 
shape of the magnet is a rectangular frame of iron on an iron base, the poles 


"Transport is facilitated by having the iron of the magnetic circuit in six 


: Bac 2s the magnetic circuit is 262 kg., that of the base 102 kg., and that of the pole- 
| - -pieces 9-12 kg. per pair. The pole windings were made to suit an applied. 
4500 turns with about 20 ohms’ resistance, calculated to carry about 20 amps. — 
and to give about 185 kiloamp.-turns in the maximum. Each coil consists of 


"- 21°6 kiloganss was obtained with a current of 205 amps., the dimensions of 


projecting inwards from the middle of the opposite : sides of the frame. 
separable parts, The dimensions of the frame are 77 cm. extreme length, — 
55 “cm. extreme height, sectional area of frame 15 7-5 cm. The weight of 


_ ‘voltage of 420-480, and were of copper wire 2mm, thick, and contained about 


Six coaxial cylindrical coils contained one within another and separated from 
_. each other by a water-jacket. From a table of results the highest field of 


the air-gap being : length 2 cm., diameter 8 cm. An illustration of the — - 


"RADIOGRAPHY AND ELECTROPH YSIOLOGY. 
1180, An X-ray Tube for Physical Research. H. V. 


, 2 (Phys. Zeits. 18, pp, 241-242, June 1, 1917.)—For: scientific research the 


ordinary X-ray tubes, as used for medical purposes, are unsuitable on => 2 
_ account of their relatively short life and consequent costliness, Hence the — 
author has designed and constructed a robust form of X-ray tube which is 


relatively inexpensive. Using this tube, it is possible to obtain an intense 


an _ duced which renders it easily possible to take out and replace the antikathode 
_. with different substances, so that the tube can be used as a source of charac- 


researches om interference of X-rays. A. B. WwW. 


(Archives d’E1 Médicale, 25. pp. 249-962, June, and pp. 845-857, Aug., 1017 


‘beam. of X-rays of variable penetrating power. A suitable fitting is intro- 


teristic X-rays of any required substance.. 
tubes were used by Debye and Scherrer [Abs. caste) in 


1181, Arrangement for the Production of 
_ for use with Ronigen-ray Tubes. O. M. Corbitio and G. C, Trabacchi. 


— 
hy 
> 
he 
« 
“The 
| 
| 
| 
| 
i 
a £ 
Vv 
9 
‘ 
- 
34 
4? 
“ig 
| 
| 
| 
| 
| 
| 
| 


matter, and. any theory of atomic: formation, must be.capable. of explaini 


~ : 


CHEMICAL. PHYSICS. AND. ELECTRO-CHEMIST RY. 
4182; The Curves of the Periodic Law. Thortiton. (Phil. 


pp. 70-75, July, 1917, )—The paper deals with the curves from the stahd- 
point of the disintegration, theory of matter.’ On the latter hypothesis atomic 


structure i is modified by the loss of electrons in a tegular sequence, from posi- 


ions of max. atomic volume to those of max. density. The periodic curves of — 
density and atomic volume. both have the inflection characteristic of hysteresis. ; 


They can. be built Up_ Oni, the assumption that the internal force by which 


tonis are held together passes through a simple periodi¢ change, and that in 
the resultant change of ‘atomic volume there is structural. hysteresis. © If’all 
aggregates ‘of electrons forming atoms had the same mean density of concen- 
tration, atomic volumes would increase indefinitely” in 4 straight line ; the 
density oscillates, however, between two limits, and curves are given showing 
the true. relationship between;atomic. volume, and atomic weight, toge 
with the various density | lines.. Superposed upon, the lines of mean density of 
volume there is an.,os ion, which, since the, change. from maximum 
minimum, takes place in a regular periodic. manne, and go that the. rate of 
change is; never discontinuous, may assumed. to. be by. a simple 
periodic. variation: .of, cohesive force. .. Msing the. jon that’ there ‘Is | 
structural hysteresis i in taking up new.atomic formations, he author proceeds 
to interpret the various. curves. . The change of, atomic, volume with atomic 
weight, generally taken to illustrate the. periodic law, i is shown ; to be built up 
from.two components; (1). An.asymptotic rise of mean volume. toa maximum 
sehich coincides with.the radio-active. elements... periodic. gscillation, 
giving.a displacement modified. by. structural hysteresis, i increasing in ampli- 
tude, and. period, there being six. known,minima which in the absence of 
abnormal forces correspond approximately, with the.cubes of the first six 
natural numbers,,. It-is shown that the atomic: formation oscillates between 
two limiting conditions, that in which the. density i is constant and. a minimum, 
and that in, which the volume is constant and a. minimum, There is a 
gradual, adjustment between ‘the. conditions ..of .minimum., density. and 
minimum.volume;: -In the former the ratie of the,mass to the volume of the 
atom is.constant,:so that the closeness of packing: of :the, positive. electrons 
within the. atom is. constant. In. the latter. the ratio of mass to density is 
eonstant ; the.system has constant volume.and is therefore elastic.in the. sense 

that at the higher densities more electrons are packed into the same space. 
As the internal cohesion is relieved by. the successive loss. of. units carr 
‘positive electrons the atomic weight falls, the volume.expands to a maximum, 
declining .again to a minimum under the elastic. forces.of the remaining 


the change of volume in so: great a ratio as 18°76 to 1, In the curve of s 


atomic: volumes; between cesium and osmium -there_is-evidence of a sub- 
reaching'a. maximum at an atomic weight.of about 180... Such an 
-Superposed on.a regular periodic curve has the effect of displacing 
of the wave on, which it falls, and the atomic volumes with 
cesium as a maximum ate clearly spaced unsymmetrically in. consequence. 
As disintegration proceeds and atomic weight falls the steady component of 
cohesion begins to rise in importance in those elements having an .atomic 
‘weight below 180, The atoms are then changing from a. condition of con 
volume, but .the steady force coming into play is sufficient to.delay the 
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knowledge of how an electron, acting as a bond, is anchored into the atomic 


494 


‘to. the minimum. of which the oscillation force | 
regularly. “It is remarkable that! this region of ' variation is’ that of ‘the rare 
-earths, and it is now ested that the reason for their comparative fewness is 
that the forces. under which atoms are formed are modified by thé rise in 
tance of the steady. central force; so that there is here, in a sense, 
‘instability of type of structural formation, and permanent elements are rare, 
‘On the degradation theory of atomic formation some form of retarding action lina 
is necessary, otherwise matter would slip without resistance to its lowest ™ 
‘elements. In the consecutive loss of nuclear units from the outer ‘ting the 
forces controlling the size of an atom rise and fall in a ‘Tegular Manner, and - 
because of this periodic change. retardation takes the form of cyclic 
hysteresis. “An atom, about to lose a ‘unit of” mass must Ried su ace 
| amen is a lag of s state ‘behind ‘controlling force. H, Ho, 


4183, Nature of Chemical Affinity in the Combustion 
M. Thornton. (Phil."Mag. 84, pp. 66~70, July, 1917.)+-The final’ stage 
in the combustion of organic compounds is combination in a‘ gaseous ‘state. 
Affinity is then probably of the simplest kind, for molecules are far’apart, and 

they are in contact for the briefest possible time. In the’ absence’ of any 


structures of combining atoms, the force that a bond sustains’ is assumed by 
the author to obey, as a first approximation, the usual laws Of attraction, and 
to be proportional to the ‘products of the nuclear charges, 7.¢. of the masses 
of the molecules. It isclear, however, that affinity is not'a simple electrostatic 
Pugster and that between elements it is dependent upon atoinic ee 
The most recent comparisons of affinity in Bases are ‘those b madé 
‘exploding mixtures at high initial pressures.’In’ the ease o niixture 
CH, +0; + 2H,, the affinity for oxygen of the methane'and hydrogen is found 
: experimentally to agree with the calculated values when the respective 
affinities are taken as proportional to the product of their combining masses. 
Phe author investigates an old conception of the source of heat in combus- 
tion, viz., that in an explosive mixture before ignition the-molecules collide 
without liberation of heat, but when activated in the wave-front they combine 
with increased kinetic ‘energy of which the heat set free is a:measure, He 
‘opines that this view has the merit of giving a clear picture of the initiation 
‘of the process, and proceeds to extend it by consideration of the velcities of 
‘combination. ‘Tt is shown that an affinity similar to the: gravitational: law 
- fiolds over a wide range ‘of those compounds which are reduced ‘to siniilar 
“products of both steam and CO;. “Hydrogen and CO are not reduced to the 
same products, and their affinities are not comparable in ‘terms of heat of 
combustion. For this reason it is impossible to compare ‘the affinities of 
elements thermally, and heats of oxidation of metals differ’ widely. Boneé’S 


_ fesults show that the affinity of hydrogen for oxygen follows the same’ mass- 


‘Jaw as organic compounds, and that heat of combustion is only under strict 
limits a reliable means-of comparison. ‘That chemical affinity in its simplest 
form.is proportional to the product of combining masses does not 
_ identify cohesion and gravitation, though it makes such’a relation possible. 
The difficulty in establishing it in liquids or solids wouldbe to find an 
expression ‘for, or’ an experimental ‘means’ observing’ the. action “of 
surrounding mass, By analogy with its known: influence in ‘electro-optical ™ 
‘phenomena [see Abs, 868 (1911)]} it might be expected that this effect would Pe 
‘be to dilate affinity without ‘changing the — the coefficient of 
‘dilution would cértainly not be'constant): ©) BL He Ho. 
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‘CHEMICAL 


p; 189-198 ; Corres., 199-201, 1917. Engir 108. pp, 485-487, May 18, 
1917,)—K. Krooglak (Russ. Metall. Soc., J., 1915) having shown that the pre- 
heating of sections in a gaseous atmosphere (N and’ H) prior to etching 
_decarburises the iron, the authors heat.and etch; by means of: chlorine gas 
in the vacuum of an. Herzus furnace.for the special purpose. of 3 
the cementite line SE at high temperatures. The specimens. used were a 
gement. steel from, the Ural. (0'89.% C) and..a series of mild steels prepared 
‘jn, a. Tammann furnace from Swedish rail iron (0-1 and. Swedish cast- 


iron (896 % C), the resulting alloys containing 25, 1°505,125.%.C. The __ 


“specimens were cut into discs,.filed round and polished;the exposed area 3 
being specimen was. placed. in the projecting end-of the hori- 
zontal. furnace tube, the tube then evacuated (vacuum measured. by aid of 


-Grookes tube). and..inclined at. 30 or 40°, so that the specimens rolled. down 
tothe. thermo-couple.in the tube; which was then levelled again and ‘slowly | 
heated ; chlorine was afterwards admitted. . The etched surface looked dull, 
dark when much. chlorine. was used, and. had to. be. varnished to ‘prevent 
oxidation... The tests, as -well as preliminary. tests with. other steels, were 
-made at.temperatures ranging frofa 685° up to 1015°.C. ; the specimens were 
also. etched, with sodium) picrate or picric acid, sometimes after filing off the 
surface layer of the chlorine.etching to a. depth of 1 mm... The authors con- 
sider that the heating of, the sample above the pearlite line would. cause the 
_ cementite ; to dissolve and disappear at a. temperature, corresponding to the 
SE line ; when the. heating. and etching by chlorine did no longer indicate 
“the presence of cementite, it was assumed that the SE line had either been 
reached or ‘crossed, A distinct polyhedric structure, mostly indicates « over- 
heating above SE. Assuming that E marks the saturation limit of iren 
(7 -% °C) with cementite at 1180°:C.:and the eutectic, point of 0-9.% C 
iron at 700° C., the resulting SE line was found to be straight and to pass 
| near or determined by. Wark, pad ane 


ane Steel Inst., J..95. pp. 185-187, 1917... Engineering, 108. p, 472, May 18, 
1917.)—The. author and A,.Herdt [Russ. Metall. Soc. » Ju No. 4, 1915) having 
found. that iron-boron alloys on cooling. retain some boron. in the form of a 
hard. solution, the author tried. case- -hardening by. boron, experiments 
are described. In each a.cube of soft iron (0-12 % C) was drilled to half 
length, and. the cavity filled with amorphous boron or. with ferro-boron 
Ae % B) and plugged with the same iron under hydraulic pressure, The | 
_ specimens were then heated in an Herzus furnace for two hours to 960° C. 
The: boron penetrated intothe. iron to a depth of 1 mm,,.forming a 
white layerof. compact boric pearlite with a.twin crystal structure. At lower 


“4186. Steel. Ingot. Defects... J. N.. Kilby. and ‘Steel jak: 95. 

pp. 69-80; Disc., 90-106, 1917, Engineering, 108, pp...487-489, May 4, 
| good, percentage. of the defects. in steel ingots. come under the 

following heads which are dealt. with in. this paper, :—Pipe ;. Segregation ; ; 

Ogcluded, slag ; Fluxed fireclay ; ; Lappiness Ilustrations are given 
7 showing the position of pipes in ingots and ‘the effect of hese on forged 
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bars, The effect. of of slag in open- hearth furnaces is discussed 
and illustrated by means of diagrams. Lappiness in ingots and its effect on 
forged and rolled bars is dealt with and records aré given showing effect 
of teeming in and bottom-cast on the of cracked 


obtained. 0. BL 
“1187: in the of Steel. 


= P. Stenger.’ (Met. and Chem. Eng. 16, pp. 424-488, April 15, 1917.)—It 
frequently happeéris that the cemented zone of a case-hardened object subject 
to shocks “splits -away from the core. Exfoliation is evidetitly caused’ by 


internal ‘strains possibly set up by the different expansions of the high-carbon 


ase and the low-carbon core during hardening. Cementation experiments 


have been carried’ out on ordinary case-hardening steel, an electric-furnace- 


-fefined mild steel, a case*hardening nickel steel and a ‘chrome steel con 
taining 0°58 % C, 14% Cr, and 0°75 % Ni. Giolitti's hypothesis that cementite 


segregations are the: outcome of oscillations of temperature is confirmed. 


Cementite segregation’ give: rise fo local flakings which ‘should ‘not be’con- 


fuséd with exfoliation, in which the whole case Splits off.’ After gritiding 


off ‘the cementite ‘segregations the carbon contetits of the specimens were 
determined by analysis ‘and’ plotted as furictions of the temperatures 
of ‘the’ cementation. The curves obtained ‘do not “quite coincide” With 
the line SE “of the ‘iron-carbon diagram, which ‘confirms “the ‘gaseous 
theory of cementation. Determinations of the density of quenched speci- 
mens ‘indicate ‘that in ‘plain steels’ and ‘chrome’ steels the® specific ' gravity 
- decteases “with ‘increasing carbon-content.” In the case of Ni ‘steel the 
density is increased ‘by quenching. A mathematical analysis of the ‘stresses 
set up by the difference of volume-cha ‘core ‘ease that this 
is the prime cause of exfoliation. F.C. 


am filly 9, 1917,)—The author ‘has previously shown [Abs. 1405.(1911)] that by 
we sufficiently slow cooling, pearlite could be developed in chrome steels which 
up-to that time had only been known in the martensitic state. Similar experi- 


ments made on a 7 % Mn steel with 0°56 % C show that after heating to 


1000° C. for 75 hours followed by slow cooling, the microstructure consists 
6f martensite ‘and rounded grains of lamellar pearlite ; the lamellae having 
a tendency to arrange themselves tadially or in fan-tail fashion: Slowly 
cooling a 12 % Mn steel containing C results in the’ co-existence Of 
lamellar pearlite and austenite, often separated by a thin layer’ of ‘troostite. 
Complexes of troosto-pearlite, martensite, and austenite are also obtained, 
in which case the martensite ‘cross austenite ‘in’ three 


of C Comentite in Steels, Hardened sud Semi- 
Namideade. ‘P. Chevenard. (Comptes Rendus, 164. pp. 1005-1008, June 25, 
1917.)—The magnetic transformation of cementite, discovered ‘by Wologdine 
{Abs. 902 (1909)], is accompanied by a discontinuity in the dilatation’ curve. 


_ Differential dilatability curves of nine pure carbon steels have been taken 


against’a sample of carbonless. electrolytic iron. All the curves show a — 


reversible negative dilatation similar to that‘observed in ferro-nickels of the 
up Fe;Ni. The peak of the transformation occurs at 210° C., coinciding * 
with the temperature of loss of magnetisation of cementite. Above 800° C. 
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CHEMICAL PHYSICS AND 


to the carbon-content and at 16°is equal to 88 x:10-+ x C, 
where C is the percentage of carbon, The study of the anomaly.can be used 
‘as a method of determining the state of the carbon in a heat-treated steel, 
The dilatation curve. ofa hardened steel! shows, mo trace of the cementite 


change after: heating to 250° C; Above this. temperature the cementite 


‘change: gradually increases in magnitude and.attains its normal value after 
heating to 700°C. . This. confirms the identity of the. annealed with the max. 
tempered condition and the similarity of sorbite, and pearlite in constitu- 
tion, In the: case. of incomplete quenching. the. dilatometer. reveals the. 
anomaly after the first heating to.250°; the amplitude of the phenomenon — 
decréases as the proportion of ‘martensite increases. Troostite. is regarded — 

womplex of: the two phases.:fervite and cementite, AHL. 


of High Temperature upon ‘the Elastic alia’ Tensile Propertie 
of Wrought Iron. F, A. Epps and E. O. Jones. (Met. and Chem. Eng. 
17. pp. 67—71, July 15, 1917.)—Describes the method of carrying out the 
experimental work’ and gives curves showing a summary of-\the fesults 
obtained. ‘The ultimate strength ‘appears. to- increasé the temperature 


Increases from 70°F. until a maximum is reached between 850° and: 550° F. 


From the temperature of max. strength the tenacity diminishes rapidly until 
1000°F. is reached. The greatest gain over the strength of the metal at 
70° F. was 87°6 % which occurred’ at 480° F, The loss ‘at 1000°F. over the 
strength of the metal at 70° was 685%. The elastic limit appears to 
décreasé from 70° F. to about 270° F. showing a max. decrease of 18-%. 
From 270° the elastic limit appears to‘increase ‘suddenly up to 850°F. 
where it reaches its max. value of about 10 % above the: stress at 70° F, : 
Above 850° F. it gradually drops, and at neers shows @ loss of 0 % over 
the elastic limit at 70°F. 

‘Owing to a period of rapid yielding. without inerense: of ees, the yield- 
vanishes at about 500°F.° 

‘With regard to elongation, 00°F, 900° F. the only 
about half the elongation shown at 70°F. The contraction of area’ varies 
with the of the at: 600° F, 


than at 70°F. 


Influence of ‘Rate ‘on - femperature of 
Steel. A. Portevin and Garvin. (Comptes Rendus, 164. pp. 885-888, 
Jane 4, 1917.)—It has been known since Osmond that the temperature:of :the 
transformation of steel is lowered when the steel is rapidly cooled, but. the 
temperature corresponding to a-certain ‘rate of cooling was unknown... The 
problem might'be investigated either by modifying the. rate of quenching. for. 
identical specimens or by quenching similar specimens of different masses 
ander the same conditions. The latter method is preferable although the cool- 
ing of the surface and of the interior of the specimen does not take place at the. 
same rate; The experiments were made [as in Abs, 1914(1914)].on cylinders 
of diams, ranging from 8 mm. up to 20:mm. and three times that height. 
It results that the lowering of the transformation temperature is. not, pro-. 
gressive with more rapid cooling ; but the temperature is abruptly lowered, 
and the transformation becomes slow and less distinct at low temperatures, so. - 
that comparison wites of 80 % nickelstee] have to be used, Whenthetrans- 

formation takes place at high temperature, troostite is obtained: when at low: 
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which begins at low temperature and proceeds: at 2 slow rate, remaining — 
incomplete. Brush and Hadfield [see Albs, 564 (1917)] observea Spontaneous 
of heat in recéntly hardened steel...When ‘troostite:and marten- 
‘site’ exist ‘simultaneously, the curve shows’an anomaly at high temperature 
“and agaia at low temperature, so that the transformation appears to be: split 
(dédoublée), There is a'critical value ‘in’ the rate of' cooling ‘for the change 
the'transformation temperature, and this‘critical value:depends upon. the 
compésition of the steel, but is not always in'the same: sense as the carbon 
“percentage ; there seems to be a minimum’ for ‘the jeutectic composition. 
These phenomena aré more: easily observable nickel-chromium .and 
chromium-tungsten steels, where they occur with less rapid cooling. The 
hardening of steel thus seems in. a sense to and 
ALB. 


92, Mechanism of the Guten Sleels:. Chevenard, 
| Prison Rendus, 165. pp. 59-62, july. 9, 1917.)—-Based on, the observation that 
the rate of cooling of a red-hot steel wire in an inert atmosphere varies between 
wide litnits, combined. with: the use of his autographic differential dilatometer, 
_ the author has devised:a new method of studying the) mechanism of quench. 
ing. In hydrogen the steel is hardened and_in nitrogen. afinealed, while in- 
termediate states can be obtained by the use of a mixture of the two gases, 
The‘ transformation (at first simple) on cooling depends. on. the. temperature 
attained in heating; as this increases Ar is progressively. apy aa until, on. 
_ passing a certain temperature 6, the transformation splits up and one part is 
retarded and occurs at a low temperature (200°-800°C.).. The retarded part 
_ Of the change gradually increases at the expense of the portion whi 
subsists at the high temperature until, above.a temperature 6, the retardation 
is complete. and. approach each other,as the rate of cooling increases, 
and for very rapid rates they occur at the end of Ac, . The simple. trans- 
formation corresponds withthe annealed, state (pearlite and minimum hard- 
ness), while the completely retarded transformation, gives the hardened state 
(martensite and max. hardness). . Splitting of the transformation. gives the 
intermediate states, microscopic examination of which reveals the presence 
of both troostite and martensite. These results confirm the conclusions of 
Portevin and Garvin [see preceding Abs] A. 


1998; Grain-growth in Deformed and Steels. 
(Faraday Soc., Trans. 12, pp. '284-299.;. Disc., 209-804, June, 1917. 
Chem.: News, 115. pp. 8-6, Jani 6,-and pp. 15-18; Disc., 18, Jan. 12, aan 
Givés the results of an investigation of the -ystalli 

in low-carbon steel in various: commercial forms, 
_ During this investigation the materials examined were hot | ‘rod, cold, 
drawn wire, hot- and cold-rolled sheet, cold-rolled «strip, and cold-drawn, 
tubing and pressings. The effects of forging: hot and. cold were investigated 
on ‘@ ‘small scale, and: the: quantitative effect of permanent. deformation. 
‘Teddived special attention. The following are the conclusions arrived at:-— 
ee? | h in low-carbon: steel will be, produced by permanent, 
of the metal within certain limits, followed by annealing within. 
certain’ temperature: ranges. (2) ‘The greater the amount of. strain. 

these’ deformation limits, the smaller willbe grain-size. produced by 
ainealing. (8) ‘The limits of the annealing range. within which grain- 
growth due to | 
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ing: rarige' within which grain:growth can. occur seems to be limited by the - 


thetmak ‘critical ‘points -at: about,-690° and. .780°C....(5), The, most. practical 
standard: “by which to: sneasure’ permanent deformation seems to be the 
reduction of area... Experiments show. that no grain-growtl occurs following . 
aréduction of area of less than abouts? % or. more than.25 to.80 %,. The 


Critical strain’ seems to be-about 9'%.. (6). The refining action takes, place. at. 
780°C, (7) The presence of ‘carbon causes a suppression grain-growth. 
* No gtain-growth was found: were above 


1917, .Chem. . pp. 45-48, Jan. 


expetimental work to determine the relation existing between ‘the ¢ 
concentration and s ific resistance of heat-treated steels, ‘The specific 


7, steels varying from 0°04 to 1-06 % carbon in the hardened 


and annealed condition are given and are compared with the figures’ calcu. 


lated from Benedicks’ formula. A second table Shows the specifictesistances, | 
at 95°C, of the steels from at — 


from 


and also after } 


12. pp. 40-58; Disc.; 54-56, Chem. News, 115, pp.198- 
194; April 27; 205~207, May 4, and pp, 218-219; May 11, 1917.)—Fine grain 
and ‘high’ tensile strength and elastic limit'and hardness generally gotogether; 
Falirenwald prepared’ pure gold of fout degrees. of: hardness, from 94°7 to 


28°8° Brinell numbers, by starting from colloidal gold. Grain-size measure- 


ments are made on polished, etched specimens which require no further — 
preparation. The grains are counted in various ways (Heyn, Grard). The — 


1194. Do Equiatomic Solutions in Iron Possess Equal Resistances? ©. 
Campbell. Soc, Trans. 12. 274-281 ; Disc., 281-288, June, 
1917.)—Contains ‘the’ results’ of 


author counts the grains within a circle; génerally of 79°8.mm, diam., well within — 


thé microscopie field’; when the circle’ éncloses 66 grains and cuts 28, the — 


average number is 66 +28 x 0-6 = 828 grains ; the factor'0°6.is the mean of 
ihany determinations midde, the values of which ranged from 0°54 to 0°62. 
the ‘discussion, R. Hadfield mentioned that a 0-58 % C. steel contained 


6540‘ grains per sq. in. as forged, 4100 after annealing, and 880,000 when _ 
water-gas quenched and reheated. F. C, Thompson the 


tion between’ grain-size, and Physical Properties. BL 


1196. Changes in Properties of with Mechanical Work. Specific 
Heals. of Hard’ and Soft Aluminium. F. J, Brisiee. (Faraday Soc., Trans, 
12. pp, 57-62 ;, Disc., 62-68, June, 1917.)—The results are given of the experi- 
mental determination of the specific heat of Al in the worked and annealed — 
condition. “The’metal was drawn into sqaare bars with 1-in. sides, into 
rod and into’ wire in. diam. ‘The following results are given: 


heat of annealéd Al in range 800° to 20° C.’: mea of 28 determinations0°2854 
fange 200° to 20°°C., mean of 12 determinations: 0'2240,: Specific heat of 


‘wite, range 100° to 20°'C:,’ mean’ of determinations 02220 after heating 


‘Williams... (Faraday, Soc.,. Trans, 12. pp..64-65; Disc., 65, June, 1917.)— _ 
By heatin band worked. Al to 125°C 
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-dncreasing the resistance to further stresses, raise the hardness of the mass. 


considerations are based upon Dieters equation of tate, stated, 


~ 


per 100 cm? per 24 hours when immersed ‘in nitric acid of density 1:42; only 
lost 89 mgm. when similarly exposed after being annealed at 500°C. On pro-': 
longing the heating the decrease in the rate of dissolution is not augrhented, - 
for as the heating to 125° is prolonged the fall in the rate of dissolution - 
diminishes until samples heated for 80 hours show the same or a slightly. 
higher rate of dissolution than samples which have not been heated at.all.. 
. It is also found that Al which has been freshly annealed has a lower rate: % 
of dissolution in nitric acid than a sample ‘of the same metal which has been’ 
allowed to stand for after also Abs. 1587 (1015), 
and 


1198, Properties of Solid Solution’ Meta and és 
F, C, ‘Thompson. (Faraday Soc., Trans. 12. ‘pp. 28-29, June, 1917. A. | 
theoretical paper, in which evidence i is adduced that the remarkable hardness’ 
and high electrical resistivity of solid. solutions point strongly to the fact that’ 
_ they are caused by crystalline distortion similar to that which arises from the 
cold-working of metals. This is, explained on the theory that the process of 
crystallisation of such solutions causes, an equalisation of the atomic volumes 
of the constituents. Elastic stresses are thus set up, which, in their turn, by 


Such a theory leads to a parabolic relation between the hardness and the 
concentration, witha maximum-at a composition of 50 atoms per cent. of- 
metal, The gold-silver alloys: give such a parabolic curve, which cor- 
_ yesponds exactly with the theoretical curve. The same theory may also. be 


Méleoulat XIV. Specific Heals ihe Elements some 
ian Changes. J. E. Mills.. (J. Phys. Chem. 21, pp. 845-881, May, 1917,)— 
The author has here collected what he regards as the most trustworthy. data 
referring to the specific heats, heats of fusion, heats of vaporisation, and 
heats of transformation from one allotropic form. into,another, of the 


4900. The Relation of to Ww. F. Magie. 
(Phys. Rev. 10. pp. 64-72, July, 1917.)\—An extension of a former paper 
_[Abs. 581 (1918)] in which the author deduces a formula for the relation 
4201. its Relation to the Solvent and Solve 
| F. Tinker. (Phil. Mag. 88. pp. 428-450, May, 1917.)—Referring to his 
_ previous papers [see Abs. 880, 884, 1257 (1916)].the author points out that, 
with the exception that moisture travels across a semi-permeable membrane 
in a-‘much more condensed condition than vapour proper, the phenomenon 
of osmotic flow is very, similar to that of vapour flow. . Diffusion proceeds 
from the pure solvent to the solution because the pure solvent induces a__ 
greater pressure and concentration inside the membrane than the solution : 
‘does. In the present paper the osmotic pressure is quantitatively connected,” 
_ ‘with the conditions inside the pure solvent, the solution and’ the tiembrane. 
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| and the results “are ot value only in so far a$' this equation accurately repre- 
sents the conditions inside fluids... The author considers’ processes 
during*solution;: partial pressures of solvent and‘ solution inside ‘the 
tion!) and: of ‘solvent: and ‘solate’in the vapour phase; ideal ‘and’ non-ideal 
solution ; phenomena of osmotic flow; and conditions of equilibriam. His” 
final equation expresses the osmotic pressure in: terms of coticentrations, 
volume: changes on solution, and: the 8 coefficients of compressibility: for | 
this pure solvent, pure solute; and solution; This’ equation resemblés’ that’: 
van’ Laar for‘an ideal ‘solution, except that-it includes the heat of 
It is -confirmed: by a consideration’ of the «fundamental reélation ‘ship 
- deduced between the coefficients: of compressibility of a liquid’ and’ of ' 
free ‘space; thé compressibility’ data» (ether, ethyl chloride and: 


_ 1202, Semi-p. ible “and. ‘Neeative. Ww. D. 
(j...Phys..Chem, 21. pp, 441-458, June, 1917 }--The., author: 
reviews the work, more. petals of Bigelow and of Bartell and Hocker 

[Abs,. 831. (1916)] on osmotic action of porous. septa, . as well as the work. 
of others, dealing with semi-permeable membranes. He arrives. at. the. 

following conclusions ;—-(1) We may have osmotic phenomena. with a porous. 

liaphragm, provided we have very marked negative adsorption, and. pro-. 
ed the diam. of the pores is so small that the adsorbed films fill practically 
the whole of f.the pores. (@) A porous diaphragm. will act asa semi-permeable 
membrane in. case, there is no measurable adsorption of the solute, and in 

case the, adsorbed films fill the pores, completely. .(8).In.the. usual case of a. 

semi-permeable diaphragm, we,do. not: have a porous. diaphragm, and. the: 


thE 


semi-permeability. is due to the fact that the solvent dissolves in.thediaphragm: 


: while the. solute does not to any appreciable extent under the. conditions of 
antl bility does nat depend em. porpsity,. 


4208." Studies of Solution, 1. “The Change of 
lutions. §. Horiba. (Kydtd Coll. Sci., Mem, 2. pp. 1-48, March,1917.)— 
Ina work of much, importance the author has stadied the molecular solution 
volumes of solvent and of solute in aqueous. solutions of cane sugar and of 
the alkali, h The;method employed was.as follows .m,moles of 
solute. be present. in.one litre of solution of specific gravity.s, the moles — 
solvent. m, in the solution is me = (1000s — A, and A, are 

the molecular, weights of solute and solvent respectively, If 9, and, the 
molecular’ solution volumes .of and_ solvent respectively, we have the 
relation, Moby = 1000. The molecular solution yolumes are functions 
of the concentration, but when the change of concentration is not large, we 
get the two cquations. mgs + 1000, and +. 1000. From 
these equations we can calculate two unknown, quantities g, and ¢,. That.is, 
if two solutions are taken which have known concentrations, we can calculate 
the molecular solution volumes of solute and solvent in the solution which — 
.has the mean concentration of the.two solutions chosen. To. know the*con- 
centrations: of the, solution, we must.determine the specific gravity ofthe 
solution which: has.the: known weight percentage:of solute... the molecular 
-weights of solvent: and solute’ are both unknown, we can: calculate’ the 
‘relative:volume-change inthe same. way, and: the method’ of calculation ‘is 
therefore applicable ‘to the: -case'where the solute or solvent: have jonised or 
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polymerised.in the solution: By this:method the author has determined the. _ 
molecular. solution . volumes.of. cane. sugar, potassinni chloride, sodium: 
chloride,’ anmmonium chloride, and lithium chloride in ‘aqueous ‘solutfon at: 
several temperatures, It is found that the molecular ‘solution volume of the: 
solute increases. with the increase of its. concentration, while, the ‘molecular. 
- solution.volume of the solvent decreases as the concentration increases. If: 


compression of the molecular solution volume of the'solvent be represented 


in terms:of pressure, it is found that the pressure values so-oblained are: less’. 


than the, values-of the inner pressure obtained by Tammann, but-are greater. 


than. the osmotic. pressure values in) the case. of cane-sngar solutions. In: 
solutions the author's! values are nearly equal to the valués’of the’. 
osmotic. pressure.. The-author also shows that when the molecular solution _ 
volume:of the'solute reaches a certain value, the solution becomes saturated,: 
and this molecular solution volume in the saturated solution is almost equal. — 
_ to the molecular volume of the solute in the pure state, . | 
Conception: of Osmotic (Ibid. pp. 45-87, March, 
From ‘the results obtained in the first part of the author's investigation, the’ 
conclusion is redched that thé osmotic ‘pressure can be explained as the 
solutional pressure of the ‘water into Solution, and thé inner pressure of 
compression ‘of the solvent in solution is the first cause of the osmotic 


the 


Socy Fratis,'12, pp. 66-94 ‘Disc., 84-85) June, 1917.) years ago 
318: (1918)}, Denison’ expressed tlie view that ‘the divergences of’ solutions’ 
from'the mixture law are to be’ explained mainly by solvate fornration, that’ 
more'than ‘one’ solvate is not likely to be present, arid that the composition’ of 
the “solvate ‘may be’ inferred from’ a’ quantitative study of such divergefices) 
_ The-author-has now undertaken a series of measurements of the density, heat) 
_ Capacity, and heat change on mixing, of mixtures of selected pairs of liquids: _ 
_ From these measurements he concludes that, in the cases examined, no simple _ 
solvate theory will suffice to explain the experimental results, eyen though 
‘the liquids: used, with ,one’ exception, are little associated. . Also, a study of : 
the’ deviation ‘curves obtained from many other liquid-pairs by various - 
authors leads té the conclusion that only in rare cases if at all, will the ‘con- 
enough to permit of an explanation of the deviations by 
Single solvate forthation. ‘In the great majority of cases the molecular con- 
dition of 4 mixture of two liquids is much more complex, and it becomes very 
difficult 'to develop and apply any satisfactory quantitative theory. ‘In the 
discussion, A. W. Porter considered'that the Denison equation was fonda- 
| ‘unsound. ‘He had found that all the data obtained by im could be 
represented by the’ Single equation x =a(m — — c,x), an equation 
which is précisély what ‘would be expected if the deviation is due to the _ 
gradiial changé'in the effective Laplace of the two 


Akad; Amsterdam;: Proc. 19. pp, 1021-1028; 1917.)-~-In -extension: of 


worl! [see Abs. 228:(1015)}j the author has: now. investigated the. 
potentials of ‘solutions of hydrochloric acid:and of p-chlor- 
aniline: hydrochloride... These’ solutions;.as did also those of. the.chlorides: of 


potassium and’ barium, botween the concentea 
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thomd of © dnd 1000 millimols. pet litte. .‘Thid result is 
with of suspend, and the 
Acid and Potassium Chloride,’ N.'E: Loomis, J.’ L. Esse 
and M. R. Meacham.’ (Am. Chem. Soc., J. 89. pp. 1188-1189, Jutie, 1917. 


The “authors have’. carried: ‘out ineaSurements ‘with “the 


Hy — Pt/O-1N(HCI + KCl) Hg.Ch/Hg, for mixtires ‘ranging “fron 
0-09 N-HCI + O01 N-KCI to 0-01 N-HCI +0 09'N-KCI.. In’ every case it Was 


‘that the ‘emf. Of ‘the system is higher the 


the isohydric principle. ‘This result has led to the’ conclasion that'the 
isohydric ‘principle does not apply rigidly, but that ‘there is a slight iti¢rease 
in the dissociation of the hydrochloric acid with increasing’ proportions of 


potassium chloride. ‘In the most extreme case, the mixture of OOF N-HCI4 


0-09°'N-KCI, the disséciation of' thé acid: appears ‘to Have increased from 86 
| 86°68 %. The reason for this increase is definitely indicated’ by this 
work, also: Abs. 17 (1917).]° AY 


» 


pp. 69-88, Feb, 1916.}The electrolytic method's not 


much used. To secure good deposits, the’ acidity should be constant’ and 
the kathodic current density uniform.’ “The apparatus (ibid. ‘18. pp: 74-76) 
1918] consists‘ of test-tabe’ into ‘which’ the andde, a’ Pt-Ir wire, “enters 
through the glass ‘from below, being sarrounded by the ¢ylindrical kathode 
of Pt gauze; part of thé anode is sheathed’ with’a fine’ glass tube, leaving the 
length parallel to the cylitider free, “The kathode is coated with copper and 
ifiercury or mercury alone. “The solution is obtained by ‘dissolving 08 ‘gm. 
f zinc in sulphuric and nitric acid, neutralising with’ animonia, acidif fon. 
again ‘with 025 cms of sulphuric atid, and adding 02 gin: 
formate per dgm. of zinc. With carrents of 4 or’6 amps./dm? the deposi- 
tion takes 8 hours when the upper portion ‘of the anode sheathed, 2‘hours 
when the lower.” In thé analysis of ‘brass 2’ soliition’is prepared in a 
siniilar way, but filtered to remove iron oxide.” ‘The: estimate comes out 
(Comptes Rendus, 164. pp. 725-727; May: 7, 1917.)—In: pres 
vious papers (compare ibid, 161, p, 492,.1915) the author has shown. that when — 
an. electrode dips into an electrolyte at rest, in addition to the electrical doabi _ 
rag ‘on the electrode. there is also another layer of differént. concentration. 
that of the mass of liquid. In the present paper it is deduced that ‘the: 


ickness (x1) of this layer is given by the expression » where 


the thickness of the electrical double-layer, # the dielectric constant of the’ 


solvent, » em, ‘by the movement Of the electrode i in the’ elec: 


Soc.,.J. Trans. 111. pp. 470-489, Jane, 1917.)—Using similat’ to that 
described in previous papers [Abs, 179, 190 the kathodic anid 
yOL, 
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_ jm the absence and presence of colloids. The salts used were the sulphates, 
nitrates, and chlorides, whenever these salts were soluble. Current densities 
varying from 2 to 400 milliamps./cm.? *? were used in each set of measurements, 
Kathodic - -overvoltages under, these conditions. are, generally. very low 
(< 0°05 vyolt), t but, with iron, nickel, and cobalt they are, very high (> o8 and 


<1 volt). ‘Anodic overvoltages are also low, unless passivity occors such 


passivity during metal deposition has. been observed: with, Fe, Ni a and, 
The cause of passivity has been discussed in.previous papers, |, single 


potentials of iron (— 0:04), nickel (0°31 —.0°34) and cobalt. (0°15 — 0-22), have 


been re-determined and are different from those usually. given, . Itis pointed 

out that accurate a Teproducible values.are obtained only in the. absence of 
free hydrogen and metallic hydrides ; neglect of precautions, to prevent the 
occurrence of these substances has vitiated former measurements. , When 
electrodes of these three metals are put in rapid motion with respect to. the 
electrolyte, their potentials are changed by + 0:06 to +018 volt ; those of 
other metals are affected to a much smaller degree by similar treatment. An 
explanation of this phenomenon is given in terms of the hydration theory. 


Hydrated ions may be discharged at an electrode, but. the electrode throws | 


out only dehydrated ions, which move away with considerable velocity. 
They then hydrate, and return slowly, thus producing an appreciable fall of 
potential onthe electrode. If, however, the. electrode i is in rapid motion the 
relative velocity of the hydrated i ions on to the surface is increased, whilst. the 
rate of discharge is almost unchanged, thus. bringing about an alteration. in 
the potential of the electrode, | An. observation. of the rise of single potential 
of a metal on stirring the electrolyte thus gives a rough-and-teady method for 
determining the state of hydration of metallic ions. These and other | con- 
siderations lead the author to conclude that the ions H:, OH’, Fe", Ni- -and 
are hydrated. in aqueous solution, whilst the ions Gam, Ag. Zn", Cd”, 
NH,, Na’, K:, Cl’, NOs,:and SO," are non-hydr: 
Colloids are. carried into a metal surface only by hydrated ions, and have no 
effect on overyoltage and little or none on the nature of the deposited pa 
unless. such ions. take part in carrying the current. , Previous determinations 
of the degree of hydration of ions by observations of. the. change of concen- 
tration of a non-electrolyte present are considered to have given incorr 
values. owing to the transport of the. the ions also 
ome to the action of electrical endosmosis, By Bs 


“1210. Use of the Platinised. Anode of Glass in the of 
Manganese, F. A. Gooch and M. Kobayashi. (Am, J. Set . 44. pp. 


July, 1917.)—The estimation of manganese by electrolytic deposition as ‘the . 


dioxide upon the very small fotating anode Lig fi, described [see Abs. 


deposited i is dissolved in a mixture of and acid, 
the solution evaporated to dryness, and the Mn weighed as the anhydrous 
sulphate. The electrolyte used consisted of a solution of manganese sulphate’ 


agidified with.agetic.acid, to which was added either chrome alum or alcohol 


to. prevent the formation ammonium 


overw tages ‘ot Cu, Ag, Zn, C4, Ti, Pb Co-haves 
measured-during deposition of these metals from solutions of their salts, both — 
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